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GLUCOPYRANOSYLOXYPYRAZOLE DERIVATIVES AND USE THEREOF IN MEDICINES 



(57) The present invention provides glucopyranosy- 
loxypyrazole derivatives represented by the general for- 



(I) 



wherein R represents a hydrogen atom, a lower alkyl 
group or a group forming a prodrug; one of Q and T rep- 
resents a group represented by the general formula: 



(wherein P represents a hydrogen atomor a group form- 
ing a prodrug) , while the other represents a lower alkyl 
group or a halo(lower alkyl) group; R 2 represents a hy- 
drogen atom, a lower alkyl group, a lower alkoxy group, 
a lower alkylthio group, a halo(lower alkyl) group or a 
halogen atom; and with the proviso that P does not rep- 
resent a hydrogen atom when R represents a hydrogen 
atom or a lower alkyl group, or pharmaceutically accept- 
able salts thereof, which exert an inhibitory activity in 
human SGLT2 and have an improved oral absorption, 
and therefore are useful as agents for the prevention or 
treatment of a disease associated with hyperglycemia 
such as diabetes, diabetic complications or obesity, and 
pharmaceutically acceptable salts thereof, and pharma- 
ceutical uses thereof. 
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Description 
Technical Field 

general formula: 




wherein R represents a hydrogen atom, a lower alkyl group or a group forming a prodrug ; one of Q and T represents 
a group represented by the general formula : 



^ O^O 

P0 if I 



HO^'Y""OH 
OH 



(whereinPrepresentsahydrogenatomoragroupformingaoro^ 
orahaloOoweralM) group; R^representsahydrogen^ 

group, a halo (lower alkyl) group ora halogen at ^ n ^^ which are 

when R represents a hydrogen atom or a lower f^^'^^^^La such as diabetes, diabetic 

SGLT2, represented by the general formula: 




wherein R0 represents a hydrogen atom or a lower alky, group: one of QO and 7* represents a group represented by 
the general formula: 



'"OH 

OH 



and to pharmaceutical uses thereof. 
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Background Art 



moo41 in recant years, development of new type antidiabetic agents has been progressing, whic * i promote ^urinary 
. ~„.i„,Vi run inx/^t Vol 93 dd 397-404 (1994)). Accordingly, inhibiting a human SGLT2 activity prevents rea 

^■TSZSd. having pyrazole moiety, it is described 

glucose in normal mice. However, its effects in human are not described at all (J. Med. Chem., Vol. pp. 
(1996)). 

Disclosure of the Invention 
[0006] Thepresentinvento^ 

, elf J 1 by excreting excess glucose in the urine through preventrng the ro.bsorpt.cn ot glucose et the krdney, 

g£ P ~prel~o°n reietes «. . giuc.pyr.nosytoxypyr-l. cer W .„e presentee by the gener,, 
formula: 




wherein R represents a hydrogen atom, a iower alky, group or a group forming a prodrug; one of Q and T represents 
a group represented by the general formula: 

HO*' Y OH 
OH 

(wherein P represents a hydrogen atomor a group forming a prodrug) , while the other represents a lower a.ky. group 



EP 1 354 888 A1 



or a haloflower alkyl) group; R* represents a hydrogen atom, a lower alky! group, a lower alkoxy group, a lower alkylthio 
g oup hT lower "kfl gmup or a halogen atom; and with the proviso that P does not ^represent e .hydrogen atom 
when R represents a hydrogen atom or a lower alkyl group, or a pharmaceutically acceptable salt thereof. 
0009] A?sMhe present invention relates to a pharmaceutical composition, a human SGLT2 inhibitor and an agen 
or the prevention or treatment of a disease associated with hyperglycemia, which comprises as an active ingredient 
^glucopyranosyloxypyrazole derivative represented by the above general formula (I) or a pharmaceut.cally acceptable 



[OuVoT^h e present invention relates to a method for the prevention or treatment of a disease associated witf ^hyper- 
glycemia, which comprises administering an effective amount of a glucopyranosyloxypyrazole der.vat.ve represented 
by the above general formula (I) or a pharmaceutically acceptable salt thereof. 

The present invention relates to a use of a glucopyranosyloxypyrazole derivafve represented * thetfwe 
general formula (I) or a pharmaceutically acceptable salt thereof for the manufacture of a pharmaceut,cal compos.t.on 
for the prevention or treatment of a disease associated with hyperglycemia. 
0012] Furthermore, the present invention relates to a pharmaceutical comb.nat.on wh.ch 

yranosyloxypyrazole derivative represented by the above general formula (I) or a pharmaceutical^ acceptable saK 
the eoT3(B) at least one member selected from the group consisting of an insulin sensrfvrty enhancer a glucose 
absorption inhibitor, abiguanide, aninsulinsecretionenhancer, aninsulin preparation, a glucagon receptor antagon,st, 
: Sin iceptor kinase stimulant, a tripeptidy, peptidase II inhibitor, a dipeptidy, peptidase 
tyrosine phosphatase-1 B inhibitor, a glycogen phosphorylase inhibitor, a glucose-6-phosphatase ,nh.b.tor if ructose- 
b^sphosphatase inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic g.uconeogenes.s .nh.brtor ^J™"^ 
glycogen synthase kinase-3 inhibitor glucagon-like peptide-1, a glucagon-l.ke P^1™*»* * t^T^n 
peptlde-1 agonist, amylin, an amylin analogue, an amylin agonist, an aldose reductase ,nh.bitor, an advanced g^on 
endproducts formation inhibitor, a protein kinase C inhibitor, a Y -aminobutyric acid receptor antagonist, a sodiun u*m- 
Tela togonist.atmnscript^^ 

inhibitor insulin-like growth factor-l, platelet-derived growth factor, a platelet-derived growth factor analogue, epidermal 
growt actor, nerve growth factor, a carnitine derivative, uridine, 5-hydroxy-l-methylhidanto.n, EGB-761 , *nr»cta^ 
sZexide Y-1 28, a hydroxymethyl-glutaryl coenzyme A reductase inhibitor, a fibric acd denvative. a ^adrenoceptor 
agoni^ 

lesterol absorption inhibitor, a lipase inhibitor, a microsomal triglyceride transfer protein inhibitor, a lipoxygenase inh.b- 
torac- 

er a nicotinic acid derivative, a bile acid sequestrant, a sodium/bile acid cotransporter inh.brtor, a cholesterol ester 
ransfe^ 

inhibitor an angiotensin II receptor antagonist, an endothelin-converting enzyme inhibrtor, an en **d.nrwtor an 
agonist a diuretic agent, a calcium antagonist, a vasodilating antihypertensive agent, a sympathetic block.ng agent 
a centra'.^ acting antihypertensive agent, an ^-adrenoceptor agonist, an antiplatelets agent, a ur,c acd synthes.s 
inhibitor, a uricosuric agent and a urinary alkalinizer. 

0013] Thepresent invention relates to a method for the prevention or treatment o a disease associated^ 
glycemia, which comprises administering an effective amount of 

ed by the above general formula (I) or a pharmaceutically acceptable salt thereof, in combination with (B) at ess one 
< member selected from the group consisting of an insulin sensitivity enhancer, a glucose absorption mh.brto , a b.gua- 
ifa insSntcretion enhancer, an insulin preparation, a g.ucagon receptor antagonist, an msul.n 
s imulant a tripeptidyl peptidase II inhibrtor, a dipeptidyl peptidase IV inhibitor, a protem tyrosine phosphatase-1 B 
S a gfycogen phosphorylase inhibrtor, a giucose-6-phosphatase inhibrtor, a fructose-b.sphospha ase .nh.brtor, 
fpymvate dehydrogenase inhibitor, a hepatic gluconeogenes is inhibitor, D-chiroinsttol, a glycogen r^™^ 
. 3 inhibitor glucagon like peptide-1 , a glucagon-like peptide-1 analogue, a glucagon-l.ke peptide-1 agon.st, amylin an 
amvl in anaLue an amylin agonist, an aldose reductase inhibitor, an advanced glycat.on endproducts formation n- 
S . Cte n kinasJ ^inhibitor, a' 7 -aminobutyricacid receptor antagonist, a sodium channel antagonist a transcnpt 
factor NF-kB inhibitor a lipid peroxidase inhibitor, an W-acetylated-a-linked-ac.d-dipept,dase inhibitor insulm-like 
grolLo?.;Z 

o growth factor a carnitine derivatfce, uridine, 5-hydroxy-1-methylhidantoin EGB-761 , b-mocl^ol f°^£™> 
a hydroxymethyl-glutaryl coenzyme A reductase inhibitor, a fibric acid denvative, a ^-adrenoceptor agon st an acyl 
coen^ 

toyl-transferase inhibitor, a squalene synthase inhibitor, a low-density lipoprotein receptor enhancer a n '^n.c acid 
5 derivative, a bile acid sequestrant, a sodium/bile acid cotransporter inhibitor, a cholesterol 

itor an appetite suppressant, an angiotensin-converting enzyme inhibitor, a neutral endopep tttaiiM tor , an angi- 
otensin II receptor antagonist, an endothelin-converting enzyme inhibitor, an endothel.n receptor antagonist, a diuretic 
agen a calcium antagonist, a vasodilating antihypertensive agent, a sympathetic blocking agent, a centrally acting 
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antihypertensive agent, an ^-adrenoceptor agonist" an antiplatelets agent, a uric acid synthesis inhibitor, a uricosuric 

oVnlril formula (11 or a pharmaceutically acceptable salt thereof, and (B) at least one member selected from the group 

an insulin preparation a glucagon receptor antagonist, an insulin receptor kinase stimulant, a tripeptidyi pepiiaase 
ZZZ" Peptidase IV inhibitor, a protein tyrosine phosphatase- 1B inhibrior, a glycogen phosphorylase 

I^^JSZ^ lS* analogue' epidermal growth factor, nerve growth factor, a carnitine denvativj 
Snk e i Soxv 1-methvlhidantoin, EGB-761 , bimoclomol, sulodexide, Y-128, a hydroxymethyl-glutary I coenzyme 
i^d^n^T^I^ derivative, a ^adrenoceptor agonist, an acy.-coenzyme A cholesterol acyltrans^ 
to riefnhtorto ptbcoV a thyroid hormone receptor agonist, a cholesterol absorption inhibitor, a pase .nh.bitor a 
m^osomSgiriSe ransfer protein inhibitor, a lipoxygenase inhibitor, a carnitine palmrtoyi-transferase rtMor. a 

STa ^so^rnTbTe ac d co ransporter inhibitor, a cholestero. ester transfer protein inhibrtor, an appetrte suppressa , 
ranqiotens^nverting enzyme inhibitor, a neutral endopeptidase inhibitor, an angiotensin II receptor antegon , 
an endot 2*Zl2 g enzyme inhibitor, an endothelln receptor antagonist, a diuretic agent, a calcium antagontet, 

adrenocepJagonist, an antiplatelets agent,auric acid synthesis inhib,tor,au = 

for the manufacture of a pharmaceutical composition for the prevention or treatment of a disease associated witn 

ST ln7e present invention, the term "prodrug" means a compound which is converted ^ ^o^r 
oxypyrazole derivative represented by the above general formula (II) as an actrve ^ thereof 
of Touos forming prodrugs, in cases of such groups located at a hydroxy group, a hydroxy-protectiye group used 
■ en^ C 

substituted (lower acyl) group, a lower alkoxycarbonyl group and a lower alkoxy-substrtuted (lower alkoxycart>ony ) 
g^lllSed^ 

as a prodrug such as a lower acyl group, a lower alkoxycarbonyl group, a lower acyloxymethyl group and a lower 
, ^TO^X~e^es represented by the above genera, formula (I), for examp.e, 
compounds represented by the general formula: 



wherein * represents a hydrogen atom, a lower alkyl group, a lower acyl group, a lower alkoxycarbonyl group, a lower 
ISS^S^ « * LeJalkoxycarbonyloxymethyl group; one of Q 1 and T 1 represents a group represented by 
the general formula: 

ho^Y""oh 

OH 

(wherein Ri represents a hydrogen atom, a lower acyl group, a lower alkoxy-substituted (lower acyl) group, a lower 
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to 6 caln atoms such as a methyl group, an ethyl group, a propyl group, an isopropyl group, a butyl gm» an 

mmmmm 

te^-haSloweTal^ 

as"e2 above 7he term "lower acyl group" means a straight-chained, branched or cyc .c acyl group hav ng 2 to 7 
« f^X above lower alkoxycamonyl group such as a 3-(ethoxycarbonyl)propionyl group; and the term lower 
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mnsil For examDle the compounds of the present invention can be prepared using a glucopyranosyioxypy^ 
thereof: 



(in case that R* 
is a hydrogen atom) 




(U» case that R 
not a lower alkyl group) 
Deprotection 



._. case that R° 
la a hydrogen atom) 

HCHO 




R 13 

(If) 



Process 9 
(in case that P° is 
a benzyloxycarbonyl group) 

Deprotection 



> 

(Ih) r 



R 14 
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Wherein P° represents a hydroxy-protective group such as a lower acyl group, a lower alkoxy-substrtuted (toweracyQ 
gmup. a lower alkoxycart.onyl-substrtuted (lower acyl) group, a lower a.koxycarbony. group, a lower ^o^^ted 
now alkoxycarbonyl) group or a benzyloxycarbonyl group; p3 represents a lower acyl group or a lower alkoxycarbony 
n^fn rXesente a lower acyl group; P* represents a lower alkoxycarbonyl group; R« represents a lower acyl 

group; R« represents an amino-protective group such as a lower alkyl group, a lower acyl group, a lower altoxy- 
subsLed (lower acyl) group, a lower alkoxycarbonyl-substituted (.ower acyl) group, a Jower ^cajbony group a 
lower alkoxy-substituted (lower alkoxycarbonyl) group or a benzyloxycarbonyl group; one of Q 6 and V represents a 
group represented by the general formula: 

10 

, 5 HO^'Y'" / OH 

OH 

(wherein P° has the same meaning as defined above), while the other represents a lower alkyl group or a halo(lower 
20 alkyl) group; one of Q 7 and T 7 represents a group represented by the general formula: 

OH 

so (wherein p3 has the same meaning as defined above), while the other represents a '^er allqrl group^ or ah alo (lower 
alkyl) group; * and X2 represent a leaving group such as a bromine atom or a chlorine atom; and R° R* Q and V 
have the same meanings as defined above. 

Process 1 

35 [00221 A prodrug represented by the above general formula (lb) can be prepared by protecting the nitrogen atom of 
a qlucopyranosyloxypyrazole derivative represented by the above general formula (II) with an aliphatic acd anhydride 
reprS 

oTSuX 30 minutes to 1 day, or alternatively, by protecting the nitrogen atom of a glucopyranosyloxypyrazole denv- 
40 S ve re^senTr b y the above general formula (I.) with a succinimide derivative represented by the above general 
flu a ( V)!n an inert solvent such as tetrahydrof uran at usually room temperature to reflux temperature for usuaHy 
1 Zr to 1 day. The reaction time can be appropriate* varied based on starting matena. used, solvent and reaction 
temperature. 

45 Process 2 

[00231 A compound represented by the above general formula (V) can be prepared by introducing a hydroxymethyl 

group into the nLgen atom of a glucopyranosyloxypyrazole derivative represented by the above genera, formula ^ 
, usingformaldehyde in a solvent. As the solvent used in the reaction, water, methanol, ^^^^ 
50 romethane, ethyl acetate, N.N-dimethylformamide, acetonitrile, a mixed solvent thereof and he hke « 

The reaction temperature is usually from 0°C to reflux temperature, and the react.cn tame is usually from 30 m.nutes 

to 1 day, varying based on starting material used, solvent and reaction temperature. 

Process 3 

[0024] A prodrug represented by the above general formula (Ic) can be prepared by protecting the 

group of a compound represented by the above general formula (V) with a reagent for protecting represented by the 

above general formula (VI) in the presence of a base such as pyridine, triethylamine, N .A/-d„sopropylethylam,ne, pi- 
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co.ine, lutidine, collidine, quinuclidine, 1 ,2,2,6,6-pentamethylpiperidine ^^^S^SS! ethy acetate 
vent or without any solvent. As the inert solvent used in the reaction, dichloromethane, acetonitrile, ethyl acetate, 
dhsopropyl ether, chloroform, tetrahydrofuran, 1 ,2-dimethoxyethane, 1,4-dioxane. acetone, J rt f^ a ( ™^.«* 
venUhe?eof and the like are illustrations. The reaction temperature is usualhy from-40°C to reflux temperature ancT he 
5 reaction time is usually from 30 minutes to 2 days, varying based on starting matenal used, solvent and reacfon 
temperature. 

Process 4 

10 r00251 A prodrug represented by the above general formula (Id) or an analogous compound thereof can be prepared 
b?pr^ 

zole derivative represented by the above general formula (II) with a reagent for protect ng repress ^yjhe above 
general formula (VII) in the presence of a base such as pyridine, triethylamine, N.N-di.sopropylethylam.ne, proline, 
Seco^ 

is without any solvent. As the inert solvent used in the reaction, dichloromethane, 

ether, chloroform, tetrahydrofuran, 1 ,2-dimethoxyethane, 1 ,4-dioxane, acetone, tert-bu tanol, a m xe solvent thereof 
and the like are illustrations. The reaction temperature is usually from -40°C to reflux 

time is usually from 30 minutes to 2 days, varying based on starting material used, solvent and reaction temperature. 
20 Process 5 

[0026] A prodrug represented by the above general formula (le) or an analogous compound thereof can be prepared 
by subjecting a compound represented by the above general formula (Id) to deacy.at.on in he presence of a weak 
base such as sodium hydrogen carbonate, sodium carbonate or potassium carbonate >n an . alcoholic solven such as 
25 rnethanolorethanol.ThereactiontemperatureisusuallyfromO-Ctorefluxtemperature.andthereaction 

from 1 5 minutes to 1 day, varying based on starting material used, solvent and reaction temperature. Process 6 

by protecting the nitrogen atom of a compound represented by the above general formula (le) with a n a*h«K acid 
anhydride represented by the above general formula (III) in an aliphatic acid such as acetic acd at usuall O'C to reflux 

so temperature for usually 30 minutes to 1 day, afternatively, with a succinimide denvatrve represented b the above 
genera, formula (IV) in an inert solvent such as tetrahydrofuran at usually room temperature to ° 
? hour to 1 day. and further alternatively, with a reagent for protecting represented by the above general formula (VI) 
in the presence of a base such as pyridine, triethylamine, W./v-diisopropylethylamme, picol.ne lutrime. »J dine qu, 
nudidine, 1 ,2,2,6,6-pentamethylpiperidine or 1 ,4-diazabicyclo[2.2.2]octane in an inert solvent such as ^meth- 

35 ane, acetonitrile, ethyl acetate, diisopropyl ether, chloroform, tetrahydrofuran, ^Zf^T^^iarto 
etone, tert-butanol or a mixed solvent thereof, or without any solvent at usually -40°C to reflux tempore ^for 30 
minutes to 2 days. The reaction time can be appropriately varied based on starting material used, solvent and reacfon 
temperature. 

40 Process 7 

[0028] Acompoundrepresentedbytheabovegeneralformula^ 

group into the nitrogen atom of a compound represented by the above general formula (le) using ormaldehyde ^ 
various sohvent. As L solvent used in the reaction, water, methanol, ethanol, tetrahydro uran . d.chloromethan^et^l 
45 acetate, AtA/-dimethy.^^^ 

perature is usually from 0°C to reflux temperature, and the reaction time is usually from 30 minutes to 1 day, varying 
based on starting material used, solvent and reaction temperature. 

Process 8 

[0029] A prodrug represented by the above general formula (Ig) or an analogous compound thereof can t» P^ared 
by protecting the hydroxymethyl group of a compound represented by the above general formula (VHI) ™th a Reagent 
for protecting represented by the above general formula (VI) in the presence of a base such as pyridine trie. Jylarnine, 
/v.W-diisopropylethylamine, picoline, lutidine, collidine, quinuclidine, 1 ,2,2,6,6-pentamethylpipendine or 4-d,azab,^ 
55 clo[2.2.2]octane in an inert sotvent or without any solvent. As the inert solvent used in the reaction , d« ^orometha ne. 
acetonitrile, ethyl acetate, diisopropyl ether, chloroform, tetrahydrofuran, 1 ,2-dimethoxyethane 4-d oxane^ aca tone 
tert-butanol, a mixed solvent thereof and the like are illustrations. The react,on temperature .s usual V from -40 C :to 
reflux temperature, and the reaction time is usually from 30 minutes to 2 days, varying based on starting matenal used, 
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solvent and reaction temperature. 



[00301 A prodrug represented by the above general formula (Ih) can be prepared by subjecting a compound rapre 
sentei by the above general formula (lg) to deprotection by catalytic hydrogenation .n the presence of a pal Mum 
catS such as palladium carbon in an inert solvent. As the inert sorvent used in the reaction, methanol ethan , 

Jrom 0-C to reflux temperature, and the reaction time is usually from 30 minutes to 1 day, varying based on startmg 
material used, solvent and reaction temperature. mQ 
"0031 For example, the compounds represented by the above general formula (II) which are used as startmg ma- 
terials in the aforementioned production process can be prepared according to the following procedure. 



Process A Process B 



(XI) 



(XII) 



Process D 
Hydrolysis 



2) optionally R° 
R'-^CXIII) (XIV) 



Q 0 "" 
(II) 



30 wherein X? and Y represent a leaving group such as a halogen atom, a mesyloxy group or a tosyloxy group; R=> rep- 
r eS en's aToweJalil group or a halo "ower alkyl) group; R* represents a methyl group or an ethyl group; R* represents 
TkZ a M group' one of Q* and T* represents a 2,3,4,6-tetra-O-acetyl-p-D-gluco-pyranosyloxy group, while the 
otheT repttnTa'lower alky, group or a ha.o(.ower alky.) group; and R°, R 2 . Q° and T° have the same meanings as 
defined above. 

35 

Process A 

r00321 Awmpound represent 

SaS above general formula (IX) with a ketoacetate represented by the above general formula (X) in the 
40 Ssence o? a base such as sodium hydride or potassium tert-butoxide in an inert solvent As the inert solvent use n 
thTSon, 1 , 2-dimethoxyethane, tetrahydrofuran, W ,/V-dimethylformami^ 

I us rations. The reaction temperature is usually from room temperature to reflux temperature, and th reaction dme 
is usually from 1 hour to 1 day, varying based on starting material used, solvent and react.on temperature. 

45 Process B 

[0033J A pyrazolone derivative represented by the above general formula (XII) can be prepared by «^nga 
compound presented by the above genera, formula (X.) with hydrazine or hydrazine "™*J^" 
As the inert solvent used in the reaction, toluene, tetrahydrofuran, chloroform, a mixed solvent ™ 
5 o Hlu»ns The reaction temperature is usually from room temperature to reflux temperature, and the reaction .me 
is usSllvf mini hour to 1 day, varying based on starting material used, solvent and reaction temperature/The obtained 
by the above general formula (X.I) can be also used in process C after converting 

into a salt thereof in usual way. 
55 Process C 

[0034] In case of pyrazolone derivatives represented by the above general formula (XII) wherein tf> is a lower alky, 
group a corresponding compound represented by the above genera, formula (XIV) can be prepared by subjecting a 
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corresponding pyrazolone derivative represented by the above'general formula (XII) to glycosidation using acetobrbmo- 
a-D-glucose in the presence of a base such as silver carbonate in an inert solvent, and subjecting the resulting com- 
pound to W-alkylation using an alkylating agent represented by the above general formula (XIII) in the presence of a 
base such as pottasium carbonate in an inert solvent as occasion demands. As the solvent used in the glycosidation 

5 reaction, tetrahydrofuran and the like are illustrations. The reaction temperature is usually from room temperature to 
reflux temperature, and the reaction time is usually from 1 hour to 1 day, varying based on starting material used, 
solvent and reaction temperature. Asthe solvent used in the W-alkylation reaction, acetonitrile, W,N-dimethylformamide, 
tetrahydrofuran, a mixed solvent thereof and the like can be illustrated. The reaction temperature is usually from room 
temperature to reflux temperature, and the reaction time is usually from 1 hour to 1 day, varying based on starting 

10 material used, solvent and reaction temperature. 

[0035] In case of pyrazolone derivatives represented by the above general formula (XII) wherein R 3 is a halo(lower 
alkyl) group, a corresponding compound represented by the above general formula (XIV) can be prepared by subjecting 
a corresponding pyrazolone derivative represented by the above general formula (XII) to glycosidation using aceto- 
bromo-a-D-glucose in the presence of a base such as potassium carbonate in an inert solvent, and subjecting the 

« resulting compound to W-alkylation using an alkylating agent represented by the above general formula (XIII) in the 
presence of a base such as pottasium carbonate in an inert solvent as occasion demands. As the solvent used in the 
glycosidation reaction, acetonitrile, tetrahydrofuran and the like are illustrations. The reaction temperature is usually 
from room temperature to reflux temperature, and the reaction time is usually from 1 hour to 1 day, varying based on 
starting material used, solvent and reaction temperature. As the solvent used in the W-alkylation reaction, acetonitrile, 

20 /V,A/-dimethylformamide, tetrahydrofuran, a mixed solvent thereof and the like are illustrations. The reaction tempera- 
ture is usually from room temperature to reflux temperature, and the reaction time is usually from 1 hour to 1 day, 
varying based on starting material used, solvent and reaction temperature. 

[0036] In the compound represented by the above general formula (XII) as starting materials, there are the following 
three tautomers, varying based on the change of reaction conditions: 

25 



30 



40 




45 wherein R 2 and R 3 have the same meanings as defined above. 

[0037] The obtained compounds represented by the above general formula (XIV) can be also used in process D 
after converting into a salt thereof in usual way. 

Process D 

50 

[0038] A glucopyranosyloxypyrazole represented by the above general formula (II) can be prepared by subjecting a 
compound represented by the above general formula (XIV) to hydrolysis. As the solvent used in the reaction, methanol, 
ethanol, tetrahydrofuran, water, a mixed solvent thereof and the like are illustrations, and as the base used, sodium 
hydroxide, sodium ethoxide and the like are illustrations. The reaction temperature is usually from 0°C to room tem- 
55 perature, and the reaction time is usually from 30 minutes to 6 hours, varying based on starting material used, solvent 
and reaction temperature. 

[0039] Of the compounds represented by the above general formula (II) which are also used as starting materials in 
the aforementioned production process, compounds wherein the substituent R° is a lower alkyl group can be also 
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prepared according to the following procedure: 




wherein R 2 , R 5 : Q° : T° and X 3 have the same meanings as defined above. 



[0040] A compound represented by the above general formula (lib) can be prepared by subjecting a compound 
represented by the above general formula (Ha) to W-alkylationusingan N-alkylating agent represented by the above 
general formula (XIII) in the presence of a base such as potassium carbonate or cesium carbonate, and occasionally 
a catalytic amount of sodium iodide in an inert solvent. As the inert solvent used in the reaction, /V,N-dimethylformamide, 
1 2-dimethoxyethane, dimethyl sulfoxide, tetrahydrofuran, ethanol, a mixed solvent thereof and the like are illustrations. 
The reaction temperature is usually from room temperature to reflux temperature, and the reaction time is usually from 
1 0 minutes to 1 day, varying based on starting material used, solvent and reaction temperature. 
[0041 1 The compounds represented by the above general formula (I) of the present invention obtained by the above 
Production processes can be isolated and purified by conventional separation means such as fractional recrystalliza- 
tion purification using chromatography, solvent extraction and solid phase extraction. 

[00421 The glucopyranosyloxypyrazole derivatives represented by the above general formula (I) of the present in- 
vention can be converted into their pharmaceutical^ acceptable salts in the usual way. Examples of such salts include 
acid addition sails with mineral acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, nitric 
acid phosphoric acid and the like, acid addition salts with organic acids such as formic acid, acetic acid, methanesul- 
fonic acid, benzenesulfonic acid, jMoluenesulfonic acid, propionic acid, citric acid, succinic acid, tartanc acid, fumanc 
acid butyric acid, oxalic acid, malonic acid, maleic acid, lactic acid, malic acid, carbonic acid, glutamic acid, aspartic 
acid', adipic acid, oleic acid, stearic acid and the like, and salts with inorganic bases such as a sodium salt, a potass.um 
salt, a calcium salt, a magnesium salt and the like. 

[0043] The prodrugs represented by the above general formula (I) of the present invention include their solvates with 
pharmaceuticalty acceptable solvents such as ethanol and water. 

[00441 Of the compounds represented by the above general formula (I) of the present invention, there are two optical 
isomers tf-isomer and S-isomer, in each compound having an asymmetric carbon atom excluding the glucopyrano- 
syloxy moiety. In the present invention, either of fl-isomer or ^isomer can be employed, and a mixture of both isomers 

[00451 ^The prodS represented by the above general formula (I) of the present invention are converted into glu- 
copyranosyloxypyrazole derivatives represented by the above general formula (II) as their active forms in wo, and 
show an eLlTent inhibitory activity in human SGLT2. On the other hand, since WAY-1 23783 has an extremely r weak 
inhibitory activity in human SGLT2, it can not be expected that it exerts a sufficient effect as a human SGLT2 inhibitor 
In addition the prodrugs represented by the above general formula (I) of the present invention have an improved ora 
absorption and pharmaceutical compositions comprising the prodrug as an active ingredient are highly useful as oral 
formulations. Therefore, the prodrugs of the present invention are extremely useful as agents for the prevention or 
treatment of a disease associated with hyperglycemia such as diabetes, diabetic complications (e.g retinopathy, neu- 
ropathy, nephropathy, ulcer, macroangiopathy), obesity, hyperinsulinemia, glucose metabolism disorder, hyperlipi- 
demia, hypercholesterolemia, hypertriglyceridemia, lipid metabolism disorder, atherosclerosis, hypertension, conges- 
tive heart failure, edema, hyperuricemia, gout or the like. „.,..„„„ 
[0046] Furthermore, the compounds of the present invention can be suitably used in combination with at least one 
member selected from drugs other than SGLT2 inhibitors. Examples of the drugs which can be used in combination 
with the compounds of the present invention include an insulin sensitivity enhancer a glucose absorption inhibitor a 
biguanide, an insulin secretion enhancer, an insulin preparation, a glucagon receptor antagonist, an Insulin receptor 
kinase stimulant, a tripeptidyl peptidase II inhibitor, a dipeptidyl peptidase IV inhibitor, a protein tyrosine phosphatase- 
1B inhibitor, a glycogen phosphorylase inhibitor, a glucose-6-phosphatase inhibitor, a fructose-bisphosphatase inhib- 
itor a pyruvate dehydrogenase inhibitor, a hepatic gluconeogenesis inhibitor, D-chiroinsitol, a glycogen synthase ki- 
nase-3 inhibitor, glucagon-like P e P tide-1 , a glucagon-like peptide-1 analogue, a glucagon-like peptide-1 
lin an amylin analogue, anamylinagonist, an aldose reductase inhibitor, an advanced glycation endproducts formation 
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inhibitor, a protein kinase C inhibitor, a v-aminobutyfic acid receptor antagonist a sodium channel a tmn- 

schot factor NF-kB inhibitor a lipid peroxidase inhibitor, an N-acetylated-a-Hnked-ac.d-dipeptidase inh.bitor, insulin- 
s' l^/^^erLl'grawth factor (PDGF), a platelet-derived growth factor (PDGF) analogue ag 
PDGF-AA PDGF-BB PDGF-AB), epidermal growth factor (EGF), nerve growth factor, a carnitine derivative, und.ne, 
5-hydroxy-1-methylhidantoin,EGB-761,bimoc^ 

ase inhibitor a fibric acid derivative, a (^-adrenoceptor agonist, an acyKoenzyme A cholesterol acyltransferase m- 
hibitor, probcol, a thyroid hormone receptor agonist, acholesterol absorption inhibitor, a lipase inhibitor, a microsomal 
triglyceride transfer protein inhibitor, a lipoxygenase inhibitor, a carnitine ^f^ 9 "^ 
synthase inhibitor, a low-density lipoprotein receptor enhancer, a nicotinic acd derivative, a b le acd sequestran^ « 
sodium/bile acid cotransporter inhibitor, a cholesterol ester transfer protein inhibitor, an appetite suppressant, an an- 
qlotensin-convertlng enzyme inhibitor, a neutral endopeptldase inhibitor an angiotensin II receptor antagomst an en- 
KeTninverting enzyme inhibitor, an endothelin receptor antagonist, a diuretic agent, a calcum antegonist, a va- 
sodilatingantihypertensiveagent.asympatheticblockingagent.acentrally acting antih ^ rte " slve ^.^.X er 
oceptor agonist, an antiplatelets agent, a uric acid synthesis inhibitor, a uricosurrc agent and a unnary a^naer 
[00471 In case of uses of the compound of the present invention in combination with the above one or more drugs 
he present invention includes eitherdosage forms of simultaneous administration as a single preparation or separated 
preparations by the same or different administration routes, and administration at different dosage intervals as sepa- 
rated preparations by the same or different administration routes. A pharmaceutical combination comprising the com- 
pound of the present invention and the above one or more drugs includes both dosage forms as a s.ngle preparat.cn 
and separated preparations for combination as mentioned above. 

[00481 The compounds of the present invention can achieve more advantageous effects than additive effects in he 
prevention or treatment of the above diseases when used suKably In combination with the above drugs. Also the 
aSstration dose can be decreased in comparison with administration of either drug alone, or adverse effects of 
coadministrated drugs other than SGLT2 inhibitors can be avoided or reduced. 

[0049] Specific compounds as the above drugs used in combination and preferable diseases tobe treated are ex 
amplified as follows. However, the present invention is not limited thereto, and for example, the specific compounds 
include their free compounds, and their or other pharmaceutically acceptable salts. 

0050] As insulin sensitivity enhancers, peroxisome pro.iferator-activated receptor-vagomsts such « 
pioglitazone hydrochloride, rosiglitazone maleate, sodium darglitazone G.-262570, .sagl-tazone LG-10064 N C- 
2100 T-174 DRF-2189, CLX-0921, CS-011, GW-1929, ciglitazone, sodium engl.tazone and NIP-221, perox.some 
proliferator-activatedreceptor-a agonists such asGW-9578 and ^^S^^^SSSH^SSS 
tor^x/Yagonistssuch as GW-409544, KRP-297, NN-622, CLX-0940, LR-90, SB-219994, DRF-4158 and DRF-MDXB 

eSxVeceptoragonis^^ 

other insulin sensitivity enhancers such as reglixane, ONO-5816, MBX-1 02 CRE-1 625 L^J- 0 ^''^ 
1633, NN-2344, BM-13125, BM-501050, HQL-975, CLX-0900. MBX-668, MBX-675. S-15261 , GW-544, AZ-242 , LY 
510929 AR-H049020 and GW-501516 are illustrated. Insulin sensitivity enhancers are used preferably for diabetes, 
diabetic'complications, obesity, h^^ 

hypertriglyceridemia, lipid metabolism disorder or atherosclerosis, and more preferably for d,ai>etes. hyper-msu nemia 
or glucose metabolism disorder because of improving the disturbance of insulin signal transduc Aon in peripheral tissues 
and enhancing glucose uptake into the tissues from the blood, leading to lowering of blood glucose Hevel 
[0051] As glucose absorption inhibitors, a-glucosidase inhibitors such as acarbose, vog ibose mig rtol CKD 711 
emigliate, MDL-25,637. camiglibose and MDL-73,945, and a-amy.ase inhibitors such as AZM-127 are illustrated. Glu- 
cose absorptioninhibitorsare used prefemb^fordiabetes. diabetic complications, obesity hypennsul^ 
metabolism disorder, and more preferably for diabetes or glucose metabolism disorder because of .nh.bi tmg the gas- 
trointestinal enzymatic digestion of carbohydrates contained in foods, and inhibiting or delay.ng the absorption of glu- 

[0 O 0Mr°As e big O u d Inides. phenformin. buformin hydrochloride, metformin hydrochloride or the like are illustrations. 
Biguanides are used preferably for diabetes, diabetic complications, hyperinsulinemia or glucose metabolism d^orde, 
and more preferably for diabetes, hypers 

level by inhibitory effects on hepatic gluconeogenesis, accelerating effects on anaerobic glycolysis in tissues or im- 
proving effects on insulin resistance in peripheral tissues. 

fo053] As insulin secretion enhancers, tolbutamide, chlorpropamide, tolazamide, acetohexarn.de ^W™*- 
glybu ide (glibenclamide), gliclazide. 1 -butyl-3-metani.yl-urea, carbutam.de, glibomuride glipiz.de gliquidone , isox- 
Lide glybuthiazol, glybuzole, glyhexamide, sodium glymidine, glypinamide, phenbutam.de, tolcyclam.de, gl.mep.nde 
nateg inide. mitiglinide calcium hydrate, repag.inide or the like are illustrations. Insulin secretion enhancers are , used 
preferably for diabetes, diabetic complications or glucose metabolism disorder, and more preferably for ^diabetes or 
g ucose metabolism disorder because of lowering blood glucose level by acting on pancreatic fj-cells and enhancng 



the insulin secretion. 
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r00541 As insulin preparations, human insulin, human insulin analogues, animal-deprived insulin or the like are illus- 
trations. Insulin preparations are used preferably tor diabetes, diabetic complications or glucose metabolism disorder, 
and more preferably for diabetes or glucose metabolism disorder. 

[0055] As glucagon receptor antagonists, BAY-27-9955, NNC-92-1 687 orthe like are illustrations, as msu in receptor 
kinase stimulants TER-1 7411. L-783281, KRX-613 orthe like are illustrations; as tnpeptidyl peptidase II inhibitors, 
UCL " ^ o hi like are illustrations; as dipeptidy, peptidase .V inhibitors, NVP-DPP728A, TSL-2* > P-32/9 8 or the 
Nkeare illustrations; as protein tyrosine phosphatase 1B inhibitors, PTP-112, OC-86839, PNU-1 77496 or he like are 
illustrations; as glycogen phosphorylase inhibitors. NN-4201. CP-368296 or the like are ?>*^" 
sphosphatase inhibitors. R-1 3291 7 orthe like are illustrations; as pyruvate dehydrogenase mh.brtors, AZD-7545 or the 
.ike are illustrations; as hepatic gluconeogenesis inhibitors, FR-225659 or the .ike are IM «g^»« 
peptide-1 analogues, exendin-4, CJC-1131 or the like are Illustrations; as glucagon-like peptide 1 agonists AZM -134 
LY-315902 orthe like are illustrations; and as amylin, amylin analogues or amylin agonists, pramlint.de acetate orthe 
like are illustrations. These drugs, glucose-6-phosphatase inhibitors, D-chiroinositol, glycogen synthase kinase-3 in- 
hibitors glucagon-like peptide-1 are used preferably for diabetes, diabetic complications, hypennsulinemia or glucose 
metabolism disorder, and more preferably for diabetes or glucose metabolism d.sorder 

[00561 As aldose reductase inhibitors, ascorbyl gamolenate, tolrestat, epalrestat, ADN-138, BAL-ARI8, ZD-5522, 
ADN-311 GP-1447 IDD-598, fidarestat, sorbinil, ponalrestat, risarestat, zenarestat, minalrestat, methosorb.n.l, AL- 
1567, imi'restat, M-16209, TAT, AD-5467, zopolrestat, AS-3201, NZ-314, SG-210, JTT-811. lindolre f.^;^ 
illustrations Aldose reductase inhibitors are preferably used for diabetic complications because of inhibiting aldose 
reductase and lowering excessrve intracellular accumulation of sorbitol in accelated polyol pathway wh.ch are in con- 
tinuous hyperglycemic condition in the tissues in diabetic complications. . . , 0il « Al x 71i nim 
[0057] As advanced glycatlon endproduct formation inhibitors, pyridoxamine, OPB-9195, ALT-946, ALT-71 , p,m- 
aqedine hydrochloride orthe like are illustrations. Advanced glycation endproduct formation inhibitors are pre erably 
used for diabetic complications because of inhibiting formation of advanced glycation endproducts which is accelerated 
in continuous hyperglycemic condition in diabetes and reduction of cellular damage. n - WWtnrc 
0058] As protein kinase C inhibitors, LY-333531 , midostaurin or the like are illustrations. Protein kinase C nhibrtors 
are preferably used for diabetic complications because of inhibiting of protein kinase C activrty wh.ch .s accelerated in 
continuous hvperqlycemic condition in diabetes. 

[0059] As Y-aminobutyric acid receptor antagonists, topiramate or the like are illustrations; as sodium channel an- 
agonfsts, mexiletine hydrochloride, oxcarbazepine or the like are illustrations; as transcript factor NF«Binhtm 
dexlipotam or the like are illustrations; as lipid peroxidase inhibitors, tirilazad mesylate or the like are illustration^ as 
N-acetylated-a-linked-acid-dipeptidase inhibitors, GPI-5693 or the like are illustrations; and as carnitine derivatives^ 
carnitine, levacecamine hydrochloride, levocarnitine chloride, levocarnitine, ST-261 orthe like ™**«^™™ 
drugs, insulin-like growth factor-l, platelet-derived growth factor, platelet denved growth acto analogues, epidermal 
growth factor, nerve growth factor, uridine, 5-hydroxy-1 -methylhidantoin, EGB-761 . bimoclomol, sulodex.de and Y-128 
are preferably used for diabetic complications. 

[0060] As hydroxymethylglutaryl coenzyme A reductase inhibitors, sodium cerivastatin sodium pravast atin lovas- 
atin simvastatin, sodium fluvastatin, atorvastatin calcium hydrate, SC-45355, SQ-33600, CP-83101 BB-476, L- 
669262 S-2468 DMP-565 U-20685 BAY-x-2678, BAY-1 0-2987, calcium pitavastatin, calcium rosuvastatin, colestolo- 
, T^^siZ ^Z^lL^.. cnlvastatin, BMS-180431, BMY-219501 glenvastatin, carvastatin, BMY-22089 
bervastatin or the like are illustrations. Hydroxymethylglutaryl coenzyme A reductase inhibrtors are used Preferab* for 
hyperlipidemia, hyperchdestero.emia, hypertriglyceridemia, lipid metabolism disorder or 

preferably for hyperlipidemia, hypercholesterolemia or atherosclerosis because of lowenng blood cholesterol level by 
inhibiting hydroxymethylglutaryl coenzyme A reductase. „...„,>„„„, 

5 [0061] As fibric acid derrvatives. bezafibrate, beclobrate, binifibrate, ciprofibrate, chnofibrate clof ibrate alummum 
clofibrate, clofibric acid, etofibrate, fenofibrate, gemfibrozil, nicofibrate, pirifibrate, ronifibrate s.mfibrate, theofrbra to, 
AHL-157 or the like are illustrated. Fibric acid derivatives are used preferabhy for hyper-insuhnemia, hvperhpidemia, 
hypercholesterolemia, hypertriglyceridemia, lipid metabolism disorder or atherosclerosis, and rnore Preferably for ^hy- 
pertipidemia, hypertriglyceridemia or atherosclerosis because of activating hepatic lipoprotein hpase and enhancmg 

o fatty acid oxidation, leading to lowering of blood triglyceride level. 

[0062] As BVadrenoceptoragonists, BRL-28410, SR-58611 A, ICI-198157, ZD-2079, BMS-194449 BRL-37344, CP- 
331679 CP-114271 L-750355 BMS-187413, SR-59062A, BMS-210285, LY-377604, SWR-0342SA, AZ-40140, SB- 
226552 D-7114 BRL^35135, FR-149175, BRL-26830A, CL-316243, AJ-9677, GW-427353, N-5984, GW-2696 orthe 
like are'illustrations. ^-Adrenoceptor agonists are used preferably for obesity, hypennsulinemia, hyperlipemia hy- 

* percholesterolemia, hypertriglyceridemia or lipid metabolism disorder, and more preferably for obesrty or ^Pennsuhne- 
mia because of stimulating ^-adrenoceptor in adipose tissue and enhancing the fatty acid ox.dation, leading to induc- 

Iwe^ra^oenzyme Acho.esterol acy .transferase inhibitors, NTE-122, MCC-147, PD-132301-2, DUP-129, U- 
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colesevelam hydrochlonde. GT-102 a79 or th we .are mus a |n lnhiMorSi PNU . 

,o, hyportpidamia. nyporoholoatorolamia, ^^^"^^^S'Ti^, se ,o,or,in rolaaaing 

are Illustrations; as dopamine agon acid receptor antagonists, 

nabinoid receptor antagon.sts, r monabant or he like are msvm °" • ^ illustrations; as leptin, leptin 

topiramateortheiikeareiilustrato^ 

analogues or leptin receptor agonists J Y-35510 IZ^VT^ FPL-15849 GI-248573, GW-7178, GI-181771, GW- 

CCK-A agonists), SR-1 46131 , SSR-1251 80, BP-3.200, A-7 623 FPL ^1 5849 W , 
7854^-71378.^, 
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£S5ST^iS^^l2S^-lS. ABT-546, enlasentan, BMS-207940 or the like are illustrations. 

P^^S'^-I^cia^ oompllertlon. or hypMn^on. «kI more Pr^J^ hS Tr rt TS^ 
m070, As di retic agents, chlorthalidone, metolazone, cyc.openthiazide, trichloromethiaz.de hydrochloroth « o£ 

d£L>££L hydrcchioride. marine hydrochlo*. cIMdiplae, "^^^^S^t 
loin. telodiolne amlodipine oesilate. pranidlpine, lercanidipine hydrochloride, isradpae, elgodipine, azelnrapma, ia 

ci 

lv.™amr!Zdil hydrochloride, bepridil hydrochloride, gallopamil hydrochloride or the like are .tatrauons , ■ »a- 
;tideXa^ 

[o^rAs" antiplatelets agents ticlopidine hydrochloride, dipyridamole, cilostazol, ethyl icosapentate, sarpogrelate 
SSt-^^I^^ trapidi,, beraprost sodium, aspirin or the like are ll.ustrat.ons. Antplatelets 
finents are Dreferablv used for atherosclerosis or congestive heart failure. 

£ff» As ul Sd synthesis inhibitors, allopurinol, oxypurinol orthe like are illustrations; as ™°our^*^ 
bc^ 

memberofthegroupconsistingofaninsulinsensitM^ 

secretion enhancer, an insulin preparation, a glucagon receptor antagomst an nsul ' n ^ e P tor 
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loque an amylin agonist, an aldose reductase inhibitor, an advanced glycation endproduct format™ mhibrton ap otein 
kinase C lib tor a r aminobutyric acid antagonist, a sodium channel antagonist, a transcript factor NF-kB ,nh,b, o , 
a ipSpe oxdase in Ltor. an W-acetylated-a-linked-acid-dipeptidase inhibitor, insu.in-l.ke growth fac o H P«JJ* 
LrivXStactoraplatelet derived growth factoranalogue.epidermalgrowth factor, nervegrowthfactor.acamtoe 
STSJ53«f1 -methylhidantoin, EGB-761 , bimoclomol, sulodexide, Y-128 an -^^^^ 
e nhibitor, a ne'utra^endopeptidase inhibitor, an angiotensin II receptor ant ajon^ an endoth, n^rt'ng 

enzyme inhibitor, an endothelin receptor antagonist and a diuretic agent is preferable; and the at 
Sne member of the group consisting of an aldose reductase inhibitor, an angiotensm-converting enzyme inhibitor, 
antut^ 

a protein tyrosine phosphatase-^ inhibitor, a glycogen phosphorylase inhibitor, a glucose-6-phosphatase mhibito a 
L^btohoTphatase inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic gluconeogenesis inhibitor, D-ch.ro,- 
X S kinase-3 inhibitor, g.ucagon-like peptide-1, a glucagon-like peptide-1 analogue a gluce, 

Tn lt peptide 1 agonist, amylin, an amylin analogue, an amylin agonist, a ^^^ to r a ^^J^ r 
suppressant As preferable; and the combination with at least one member of the group cons.stmg of a ^-adrenoceptor 

various dosaqe forms are used depending on their uses. As examples of the dosage forms, powders granules me 
ri ^ iets, capsu'es, injections, solutions, ointments, suppositories, poultices and the like are ifc* 

propnite pharmaceTa. addttive such as excipients, disintegrators, binders, lubricants di.uenfc, buffer — es 
antiseptics moistening agents, emulsiflers, dispersing agents, stabilizingagents, d,ssolv,ng aids and the like and for 
SSL I accordance wlh conventional practice. In case of the use of ^ compound o ^e jr^nt 
Mention in combination wrth the drugs other than SGLT2 inhibitors, they can be prepared by formulating each act,ve 

'^TVZt ~S al compositions of the present invention are employed ~ — the 
Lsage of a compound represented by the above genera, formula (I) or a Pha^aceutca <*"^£ 
the active ingredtent is appropriately decided depending on the age. sex, body weight and degree of symptoms ^and 

reagent of each patienl which is approximately within the range of from 0.1 to 1 .OOOrng per day per adu uman n 

he o? oraUdministration and approximately wfthin the range of from 0.01 to 300mg per day per adult human ,n 
the a e o parenteral administration, and the daily dose can be dMded into one to several doses per day and adm n- 

stered suitablv Also in case of the use of the compound of the present invention ,n comb.nation with the drugs other 
Z t££ ImXZ dosage of the compound of the present invention can be decreased appropriately and 

occasionally depending on the dosage of the drugs other than SGLT2 inhibitors. 

™?B? The prSnt invention is further illustrated inmore detail by way of the following Reference Examples, Exam- 
ples and Test Examples. However, the present invention Is not limited thereto. 



Reference Example 1 



1,2-Dihydro-4- [(4-isopropoxyphenyl)methyl]-5-methyl-3H-pyrazol-3-one 

[0079] To a solution of 4-isopropoxybenzy.alcoho. (0.34g) in tetrahydrofuran (6mL) ^^^T^ 

0 28mL) and methanesulfonyl chloride (0.1 6mL) , and the mixture was stirred at room tem e er ^^ 

esulting insoluble material was removed by filtration. The obtained solution ^^^^^^^ 
in tetrahydrofuran was added to a suspension of sodium hydride (60%, 81 mg) and methyl acetoacetate {°-20mL) in 

1 2 Shoxyethane (10mL), and the mixture was stirred at 80»C overnight. The reaction mixtu* 'was-poured , nt o a 

uraTed aqlous sodium hydrogen carbonate solution, and the resulting mixture 
The oroanic layer was washed with brine and dried over anhydrous magnesium sulfate. The solvent was removed 
u^der Teduc^ pressure and the residue was dissolved in toluene (5mL) . Anhydrous hydrazine (0. 1 9mL) was added 

0 t h e oS ^ 

the residue was purified by column chromatography on silica gel (eluent: dichloromethane/methanol =10/1) to g,ve 

1 2-dihydro-4H(4-isopropoxyphenyl)-methyl]-5-methyl-3H-pyrazol-3-one (95mg). 

(3H, s), 3.45 ( 2H, s), 4.40-4.60 (1H, m), 6.65-6.80 (2H. m), 6.95-7,0 (2H, m) 
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Reference Example 2 

1,2-Dihydro-5-methyl-4-[(4-propy!phenyl)methyl]-3H-pyrazol-3-one 

5 [00801 The title compound was prepared in a similar manner to that described in Reference Example 1 using 4-pro- 
pylbenzyl alcohol instead of 4-isopropoxybenzyl alcohol. 

a^ip^iwi (2H, m), 1 .99 (3H. s), 2.40-2.55 (2H, m). 3.32 (2H. s), 6.95-7.10 (4H, m) 
io Reference Example 3 

1,2-Dihydro-4-[(4-isobutylphenyl)methyl] -5-methyl-3H-pyrazol-3-one 

[0081] The true compound was prepared in a similar manner to that described in Reference Example 1 using 4-iso- 
15 butylbenzyl alcohol instead of 4-isopropoxybenzyl alcohol. 

2^. < 5!5!S3tf.55£l * (1H, m), 1.99 (3H, s), 2.30-2.45 (2H, m), 3.50 (2H, s). 6.90-7.10 (4H, m) 
Reference Example 4 

20 

1 ,2-Dihydro-5-methyl-4-[(4-propoxyphenyl)methyl]-3H-pyrazol -3-one 

[0082] The title compound was prepared in a similar manner to that described in Reference Example 1 using 4-pro- 
poxybenzyl alcohol instead of 4-isopropoxybenzyl alcohol. 
" O^TsHAl^Sl .75 (2H, m), 1 .98 (3H, 3.46 (2H, .), 3.75-3.90 (2H, m), 6.70-6.85 (2H, m), 6.95-7.10 
(2H, m) 

Reference Example 5 

30 

4-[(4-Ethoxyphenyl)methyl]-1,2-dihydro-5-methyl-3H-pyrazol-3-one 

[0083] The title compound was prepared in a similar manner to that described in Reference Example 1 using 4-ethoxy- 
benzyl alcohol instead of 4-isopropoxybenzyl alcohol. 

STsMS^ s), 3.46 (2H, S), 3.85-4.05 (2H, m), 6.70-6.85 (2H, m), 6.95-7.10 (2H, m) 

Reference Example 6 
40 i,2-Dihydro-5-methyl-4-[(4-trifluoromethylphenyl)methyl]-3H-pyrazol-3-one 

[0084] The title compound was prepared in a similar manner to that described in Reference Example 1 using 4-trif- 
luoro-methylbenzyl alcohol instead of 4-isopropoxybenzyl alcohol. 1 H-NMR (DMSO-d 6 ) 8 ppm: 
2.02 (3H, s), 3.64 (2H, s), 7.30-7.45 (2H, m), 7.55-7.70 (2H, m) 

45 

Reference Example 7 

4-[(4-tert-Butylphenyl)methyl]-1,2-dihydro-5-methyl-3H-pyrazol-3-one 

50 [0085] The title compound was prepared in a similar manner to that described in Reference Example 1 using 4-terT- 
butylbenzyl alcohol instead of 4-isopropoxybenzyl alcohol. 
1 H-NMR (DMSO-dg) 6 ppm: 

1.24 (9H, s), 2.01 (3H, s), 3.49 (2H, s), 7.00-7.15 (2H, m), 7.15-7.30 (2H, m) 
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Reference Example 8 

44(4-Butoxyphenyl)methyl]-1,2-dihydro-5-methyl-3H-pyra20l-3-one 

[0086] The title compound was prepared in a similar manner to that described in Reference Example 1 using 4-bu- 
toxybenzyl alcohol instead of 4-isopropoxybenzyl alcohol. 

i!^SSj^2t)?iSS- : iJS0 (2H, m), 1.55-1.75 (2H, m), 1.98 (3H, s), 3.46 (2H, s), 3.80-3.95 (2H, m). 6.70-6.85 
(2H,m), 6.95-7.10 (2H,m) 

Reference Example 9 

1,2-Dihydro-5-methyl-4-[(4-methylthiophenyl)methyl] -3/+pyrazol-3-one 

[00871 The title compound was prepared in a similar manner to that described in Reference Example 1 using 4- 
(methylthio) benzyl alcohol instead of 4-isopropoxybenzyl alcohol. 
1H-NMR (DMSO-d 6 )5ppm: 

1 .99 (3H, s), 2.42 (3H, s), 3.50 (2H, s), 7.05-7.20 (4H, m) 
Reference Example 10 

5-Ethyl-1,2-dihydro-4-[(4-methylthiophenyl)methyl]-3H-pyrazol-3-one 

[0088] The title compound was prepared in a similar manner to that described in Reference Example 1 using 4- 
(methylthio) benzyl alcohol instead of 4-isopropoxybenzyl alcohol and using methyl 3-oxopentanoate instead of methyl 
acetoacetate. 

1H-NMR (DMSO-d 6 ) 5 ppm: 

1.02 (3H, t, J=7.6Hz), 2.39 (2H, q, J=7.6Hz), 2.42 (3H, s) , 3.51 (2H, s), 7.05-7.20 (4H, m) 
Reference Example 11 

1,2-Dihydro-4-[(4-isopropylphenyl)methyl]-5-methyl-3H-pyrazol-3-one 

[0089] To a suspension of sodium hydride (60%, 40mg) in 1 ,2-dimethoxyethane (1 mL) were added methyl acetoa- 
cetate (0 1 1 mL), 4-isopropylbenzyl chloride (0.1 7g) and a catalytic amount of sodium iodide, and the mixture was stirred 
at 80°C overnight. The reaction mixture was poured into a saturated aqueous sodium hydrogen carbonate solution, 
and the mixture was extracted with diethyl ether. The organic layer was washed with brine and dried over anhydrous 
magnesiumsulfate.Thesolventwasremovedunderreducedpressure,andtheresiduewasdissolvedintoluene(1mL). 
Anhydrous hydrazine (0.094mL) was added to the solution, and the mixture was stirred at 80°C overnight. The solvent 
was removed under reduced pressure, and the residue was purified by column chromatography on silica gel (eluent: 
dichloromethane/methanol = 10/1) to give l,2-dihydro-4-[(4-isopropylphenyl)methyl]-5-methyl-3«-pyrazol-3-one 
(0.1 2g). 1H-NMR (DMSO-dg) 5 ppm: 

1 .16 (6H, d, J=6.9Hz), 2.01 (3H, s), 2.70-2.90 (1 H, m), 3.49 (2H, s), 6.95-7.20 (4H, m) 
Reference Example 12 

4-[(4-Ethylphenyl)methyl]-1,2-dihydro-5-methyl-3H-pyrazol-3-one 

[0090] The title compound was prepared in a similar manner to that described in Reference Example 1 1 using 4-ethyl- 
benzyl chloride instead of 4-isopropylbenzyl chloride. 
1H-NMR (DMSO-d 6 ) 5 ppm: 

1 .13 (3H, t, J=7.6Hz), 2.00 (3H, s), 2.45-2.60 (2H, m), 3.49 (2H, s), 7.00-7.15 (4H, m) 
Reference Example 13 

1,2-Dihydro-5-methyl-4-[(4-methylphenyl)methyl]-3H-pyrazol-3-one 

[0091] The title compound was prepared in a similar manner to that described in Reference Example 11 using4-meth- 
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ylbenzyl bromide instead of 4-isopropylbenzyl chlori.de. 
1H-NMR (DMSO-d 6 ) 5 ppm: 

1 .98 (3H, S), 2.23 (3H, s), 3.48 (2H, s) , 6.95-7.10 (4H, m) 
Reference Example 14 

4-Benzyl-1 ,2-dihydro-5-trifluoromethyl-3H-pyrazol-3-one 

[0092] The title compound was prepared in a similar manner to that described in Reference Example 1 1 using ethyl 
Eo-acetoacetate Instead of methyl acetoacetate and using benzyl bromide instead of 4-,sopro Py lbenzyl chlonde. 
1H-NMR (DMSO-d 6 ) 5 ppm: 

3.73 (2H, s), 7.05-7.35 (5H, m), 12.50-13.10 (1H, brs) 
Reference Example 15 

1,2-Dihydro-4-[(4-methoxyphenyl)methyl]-5-methyl-3H-pyrazol -3-one 

t 0093] ThetitlecompoundwaspreparedinasimilarmannertothatdescribedinReferenceExam P le11using4-meth- 
oxybenzyl bromide instead of 4-isopropylbenzyl chloride. 

^55Sw 3£» pk* <*. -* 10 < 2H ' ■* 8 ™- ,,7 ° (2H ' br) 

Reference Example 1 6 

4-Benzyl-1 ,2-dihydro-5-methyl-3H-pyrazol-3-one 

[0094] ThetitlecompoundwaspreparedinasimilarmannertothatdescribedinReferenceExampleHusingbenzyl 

bromide instead of 4-isopropylbenzyl chloride. 

1H-NMR (DMSO-d 6 ) 8 ppm: 

2.00 (3H, s), 3.54 (2H, s), 7.05-7.30 (5H, s) 

Reference Example 17 

4-[(4-lsopropoxy P henyl)methyl)-5-methyl-3-(2,3,4,6-tetra-0-acetyl-p-D-glucopyranosyloxy)-1H-pyrazole 
TogSh^^ 

thyl-3-(2 ! 3,4,6-tetra-Oacetyl-p-D-glucopyranosyloxy)-1H-pyrazole(42mg). 

1 l H p"^S D H C mA P 88(3H s) 2 01 (3H s), 2.03 (3H, s), 2.05 (3H, s), 2.10 (3H, .), 3.45-3.65 (2H, m), 3.80-3.90 (1H, 
m), 6.70-6 .80 (2H , m) , 6.95-7.05 (2H, m). 
Reference Example 18 

5-MethyW-[(4-pro P ylphenyl]methyl]-3-(2,3,4 l 6-t e tra-C>acetyl-p-D- g luco P yranos y loxy)-1H-pyrazole 

r00961 Thetitlecompound was prepared in a similar mannerto that described in Reference Example 17 using 1 2-di- 
h^dro lmeth74 Wopylph instead of 1 ,2-dihydro-4-[(4-iso P ro P oxypheny.)methy.3- 

5-methyl-3H-pyrazol-3-one. 

(2H m) 355 (1H, d, J=15.8Hz), 3.63 (1H, d, J=15.8Hz) 3.80-3.90 (1H, m) , 4.13 (1H, dd, J-2.3, 12.4Hz), 4.30 (1H, 
dd, J=3.9, 12.4Hz), 5.15-5.35 (3H, m), 5.50-5.60 (1H, m), 7.00-7.20 (4H, m) 
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Reference Example 19 

4- [(4-lsobutylphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-acetyl-p-D-glucopyranosyloxy)-1H-py 

r00971 Thetitlecompound was prepared in asimilar mannerto that described in Reference Example 17 using 1 
hydr^-i-^ 

5- methyl-3H-pyrazol-3-one. 

l S D J C 6 6Hzn : 70-1 85 (1H m) 1 87 (3H, s), 2.01 (3H, s), 2.03 (3H, s), 2.06 (3H, s), 2.10 (3H, s), 2.40 (2H, 
0 d 8 J-72Hzi 1 ^ i (1H, d ;Jl58Hz); 3 63 (1H.V J=15.8Hz), 3.80-3.90 (1H, m), 4,4 (1H. dd, J=2.3, 12.4Hz). 4.31 
(1H, dd, J=4.0 ; 12.4Hz), 5.15-5.35 (3H, m), 5.50-5.60 (1H, m), 6.95-7.10 (4H, m) 

Reference Example 20 

5-Methyl-4-[(4-propoxyph e nyl)methyl]-3-(2,3,4,6-tetra-0-acetyl-p-D-glucopyranosyloxy)-1H-pyrazole 

[00981 The title compound was prepared in a similar mannerto that described in Reference Example 1 7 using 1 ; 2-di- 
h?r 5 -meth y .-4^ instead of 1,2-dihydr O -4-[(4-iso P ropoxypheny0me- 

thyl]-5-methyl-3H-pyrazol-3-one 

I^^SSJKtIM .85 (2H, m), 1 .89 (3H, s), 2.01 (3H. s), 2.03 (3H, s), ™™*™J™™W 
d J=15 7HZ) 3.59 (1H, d, J=15.7Hz), 3.80-3.95 (3H, m), 4.14 (1H, dd, J=2.3, 12.4Hz), 4.31 (1H, dd, J=4.0, 12.4Hz), 
5'.15-5.35 (3H, m), 5.50-5.60 (1H, m), 6.70-6.80 (2H, m), 6.95-7.1 0 (2H, m). 

Reference Example 21 

4- [(4-Ethoxyphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-acety!-p-D-glucopyranosyloxy)-1H-pyrazole 

r00991 The title compound was prepared in a similar manner to that described in Reference Example 17 using 
^etho^ instead of 1,2-dihydro-4- [( 4-isopropoxy P heny,) 

methyl]-5-methyl-3H-pyrazol-3-one. 

; h 387 3 h!S 

(1H d J=15 8Hz), 3.80-3.90 (1H, m), 3.98 (2H, q, J=7.0Hz), 4.13 (1H, dd, J=2.3, 12.4Hz), 4.31 (1H, dd, J-4.0, 12.4), 
5.15-5.30 (3H, m), 5.50-5.60 (1H, m), 6.70-6.80 (2H, m), 6.95-7.1 0 (2H, m) 

Reference Example 22 

5- Methyl-3-(2,3,4,6-tetra-0-acetyl-p^D-glucop^ 

TO1 001 The title compound was prepared in a similar mannerto that described in Reference Example 1 7 using 1 1 ,2-di- 
SSSbJS^^ instead * 1 ^-dihydro-^-isopropoxypheny.) 

methyl]-5-methyl-3H-pyrazol-3-one. 

S ( 'f 201 6 (3H m s) 2 03 (3H s) 2.06 (3H, s), 2.14 (3H, s) , 3.65 (1H, d, J=15.9Hz), 3.71 (1H, d, J=15.9Hz), 
4.31 (1H, dd, J=4.0, 12.4HZ), 5.15-5.40 (3H, m), 5.55-5.65 <1H, m). 

7.20-7.30 (2H, m), 7.45-7.55 (2H, m) 
Reference Example 23 

4-[(4-f e r f -Butylphenyl)methyl]-5-meth y l-3-(2,3,4,6-tetra-0-acetyl-p-D-glucopyranosyloxy)-1H-pyrazole 
[0101] The title compound was prepared in a similar manner to that described in 

[(4- te rt-butyl-phenyl)methyl]-1,2-dihydro-5-meth y l-3H-p y razol-3-one instead of 1 ; 2-d,hydro-4-[(4- IS opropoxyphenyl) 
methyl]-5-methyl-3H-pyrazol-3-one. 

I^Srt 5 ? l^s) 2 01 (3H, s), 2.03 (3H, s), 2.06 (3H, s), 2.14 (3H, s), 3.56 (1H, d, J=15.8Hz), 3.64 (1H d 
Sh^ 
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(1H, m), 7.00-7.10 (2H, m), 7.20-7.30 (2H, m) 
Reference Example 24 
4-[(4-Butoxyphenyl)m«^^ 

-5-methyl-3H-pyrazol-3-one. 

Reference Example 25 
5-MethyM-[(4-me*y<thiopheny.^^ 

thyl]-5-methyl-3H-pyrazol-3-one. 

1H-NMR (CDCI 3 ) 8 ppm: 3.50-3.65 (2H, m), 3.80-3.90 (1 H, m), 

7.10-7.20 <2H, m). 8.65-8.85 (1H, brs) 
Reference Example 26 
5-Eth y l-4-[(4-methylt^ 

5-methyl-3H-pyrazol-3-one. 

1H-NMR (CDCI 3 ) 5 ppm: H . 2 .45-2.55 (2H, m), 3.50-3.70 

7.00-7.10 (2H, m), 7.10-7.20 (2H, m) , 8.80-9.20 (1H, brs) 
Reference Example 27 
° 4-[(4-lsopropy.pheny.)methyn^^ 

15 thyl]-5-methyl-3H-pyrazol-3-one. 

(3H, m), 5.50-5.60 (1H, m). 7.00-7.15 (4H, m), 8.70-9.30 (1H, brs) 

50 

Reference Example 28 
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brineanddriedoveranhydrous magnesium sulfate. The solvent was removed under reduced press^ 
waspuriliedbycolumnchromatogra^ 

methyl]-3-(2,3,4,6-tetra-0-acetyl-p-D-glucopyranosyloxy)-5-trifluoromethyl-1 H-pyrazo ie (2.0g). 

5.15-5.65 (4H, m) , 7.00-7.20 (4H, m) 
Reference Example 29 

4-Benzyl-3-(2 l 3,4 > 6-tetra-0-acetyt-^-D-glucopyranosyloxy)-5-trifluoromethyl-1H-pyrazole 

101071 The title compound was prepared in a similar manner to that described in Reference Example 28 using 4-ben- 

* 1,2-dih y dro-4-t(4^ethylthiophen y l)meth y .l-5-tnf.uor- 

omethy 1-3W-pyrazol-3-one. 
(5H, m) 

Reference Example 30 

4-[(4-Methoxyphenyl)methyn-3-(2,3,4,6-tetra-0-acetyl-p-D-glucopyranosyloxy)-5-trifluoromethy^ 

ro108l The title compound was prepared in a similar mannerto that described in Reference Example 28 using 12-* 
hy^-t^ 

methyl]-5-trifluoromethyl-3H-pyrazol-3-one. 

;T3h'S D 2 C «(3 P H.* 2 .05,3 H . S ,. 2 .=S( 3 H,s,, 3.55-3.75 (2 H, m ,. 3 77 ( 3H,s, 3 .7 5 -3.S0„H, m) . 4,5-4.35 (2 H, 
m), 5.10-5.45 (4H, m), 6.75-6.85 (2H, m), 7.00-7.15 (2H, m) 

Reference Example 31 
4-[(4-Methoxyphenyl)methyO-5-methy^ 

F01 091 The title compound was prepared in a similar mannerto that described in Reference Example 1 7 using 1 ^l- 
hydrol^ instead of l^-dihydro^-isopropoxyphenyDme- 

thyl]-5-methyl-3H-pyrazol-3-one. 

( S)°2 02 ttTs) 2 03 (3H, s), 2.05 (3H, s), 2.10 (3H, s), 3.45-3.65 (2H. m), 3.76 (3H, s), 3.80-3.90 (1H. m) 
IS OH,' dd J=2.2 124HZ) 4.30 <1H, dd, J=4.0, 12.4Hz), 5.15-5.35 (3H, m), 5.50-5.60 (1H, m), 6.70-6.85 (2H, m), 
7.00-7.10 (2H, m) 

Reference Example 32 

4-Benzyl-5-methyl-3-(2,3,4,6-tetra-0-acetyl-p-D-gluco-pyranosyloxy)-1H-pyrazole 

rm 1 01 The title compound was prepared in a similar mannerto that described in Reference Example 1 7 using 4-ben- 
^-di^ 

zol-3-oneJH-NMR(CDCI 3 )5ppm: „ m „ u a . kou,i irrmh d J-15 8Hz) 

1.86 (3H, s) , 2.01 (3H, s) , 2.03 (3H, s) , 2.06 (3H, s), 2.11 (3H, s) , 3.59 <1H d f < 1 "' ' 

3.80-3.90 (1H, m), 4.11 (1H, dd, J=2.3, 12.4Hz), 4.30 (1 H, dd. J=4.0, 12.4Hz), 5.15-5.30 (3H, m), 5.50-5.65 (1H, m), 
7.05-7.30 (5H, m), 8.75-9.55 (1H, brs) 

Reference Example 33 

4-[(4VMethoxyphenyl)methyl]-1^^ 

r0111l A suspension of 4- [(4-methoxyphenyl) methyl] -5-methyl-3-(2,3,4,6-tetra-aacetyl ; p-D- g lucopyranosyloxy)- 
^H-pyLole 0 8mg), potassium carbonate (14mg) and iodomethane (4.7mg) in acetonitnle (2mL) was st.rred at 75 C 
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overnight The reaction mixture was filtered through p elite®, and the sofcent -^^T-^,^,^ 
pyrazole (4mg). 

(2H, m), 7.00-7.10 (2H, m) 
Reference Example 34 
^ethy.^-mettylthioph 

101121 A suspension of 4-[(4-merylthiophenyl)methyl]-3-(2,3,4,6-t^ 
acetyl-|J-D-glucopyranosyloxy)-5-trif luoromethylpyrazole (1 3mg). 

; H 89 ^TOSTi 2 -04 OH, s). ,07 (3H, s), 2.44 <3H, s) , 3 = m) 4,4 (1H, dd, ,=2.3, 12.4Hz), 
4.29 (IK dd. J=4.3, 12.4HZ), 5.15-5.35 (3H. m). 5.50-5.65 (1H, m) , 7.00-7.20 (4H, m) 

Reference Example 35 
1-Ethy<-4- [( 4-meth y lth^ 

[0113] The title compound was prepared in a simi.ar manner to that described in Reference Example 34 using io- 
doethane instead of iodomethane. 

ITaH ( ? D J C 7 3 2HZ P M 90 (3H S) 2 02 (3H. s), 2.04 (3H, s), 2.06 (3H, s), 2.44 (3H, s), 3.72 (2H, s), 3.80-3.90 (1H 

^05^ 

(2H, m) 

Reference Example 36 
4-[(4- M ethylthio^ 

[0114] Thetitlecom P oundwas P reparedinasimilarmannertothatdescribedinReferenceExample34using1-ic- 
dopropane instead of iodomethane. 

m)', 5.55-5.65 (1H, m), 7.00-7.10 (2H, m), 7.10-7.20 (2H. m) 
Reference Example 37 

3-(P-D-Glucopyranosyloxy)-4-[(4-isopropoxyphenyl)methyl]-5-methyl-1H-pyrazole 

rr.1151 To a solution of 4-[(4-isopropoxy P henyl)methyl]-5-methyl-3-(2,3,4,6-^ " 

Uli I \ m A Jt room temoerature for 2 hours. The solvent was removed under reduced pressure, and the residue was 
pumS ,Z ! pise l^Znonols (washing solvent: dtetHted water, e.uent: methanol) to give 3- ([ 3-D-g.ucop- 
yranosyloxy)-4-[(4-isopropoxy P henyl)-methyl]-5-methyl-1H-pyrazole (39mg). 

1 \"^™i?.*T2.0S (3H, 5), 3.25-3.45 (4H, m), 3.55-3.75 (3H, m), 3.75-3.90 (1H, m). 4.45-4.60 (1H, m), 
5.00-5.10 (1H, m), 6.70-6.80 (2H, m), 7.00-7.15 (2H, m) 
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Reference Example 38 

3-(p-D-Glucopyranosyloxy)-5-m e thyl-4-[(4-propylphenyO-m e thyl]-1H-pyrazole 

r" R HSXT^.« »H. * «• W * <2H. * 326-3.46 (4H. m), 3.66-3.7= ,3H, m), 3.33 

(1H, d, J=11.9Hz), 5.00-5.10 (1H, m), 7.00-7.15 (4H, m) 

Example 39 

3-(f>D-Glucopyranosyloxy)-4-[(4-isobutylphenyl)methyl]-5-methyl-1Hi)yrazole 

5.00-5.10 (1H, m), 6.95-7.15 (4H, m) 
Reference Example 40 

3-(f>D-Glucopyranosyloxy)-5-methyl-4-[(4-propoxyphenyl)-methyl]-1H-pyrazole 

JO fH ■* 2-06 (3H, S). 3.25-3.45 ,4H, m). 3.80-3.75 ,3H. m,, 3.80-3.90 ,3H, „ , 
5.00-5.10 (1H, m), 6.70-6.85 (2H, m), 7.05-7.15 (2H, m) 

Reference Example 41 

4-[(4-Ethoxyphenyl)methyll-3-(p-D-glucopyranosyloxy)-5-methyl-1H-pyrazole 

^■ftSSfiS. OH. 4. 3.25-3.45 (4H, „ . 3.60*75 ,3H, «. 3.80-3.90 „H. n,,. 3.97 ,2H. J-7.0HZ), 
5.00-5.10 (1H, m), 6.70-6.85 (2H, m), 7.05-7.15 (2H, m) 

Reference Example 42 

3-(p-D-Glucopyranosyloxy)-5-methyl-4-[(4-trifluoromethyl-pheny0methyl]-1H-pyrazole 

^■S^SiSSW . 3 - I'": « *** «** 3.75-3.90 (3H, «, 5.00-5,0 „H, 7 30-7.45 (2H, 
m), 7.45-7.60 (2H, m) 
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Reference Example 43 

4-[(4-te^Butylphenyl)methyl]-3-(p-D-glucopyranosyioxy)-5-methyl-1H-pyrazole 
Reference Example 44 

4-[(4-Butoxyphenyl)methyll-3-(8-D-glucopyranosyloxy)-5-methyl-1H-pyrazole 

T01221 TheffilecompoundwaspreparedinasimilarmannertothatdescribedinReferenceExarnp 

1H-NMF HCOsOD) 6PP- ^ ^ g) (3H , m , 3 . 83 

OH d il2 OHZ) &1 (2H, t, J=6.4H 2 i, 5.00-5.10 (1H, m) , 6.70-6.85 (2H, m), 7.05-7.15 (2H, m) 

Reference Example 45 

3-(ft-D-Glucopyrano S yloxy)-5-methyl-4-[(4-methylthiophenyl)-methyl]-1/+pyrazole 
101231 Thetitlecompoundwaspreparedinasimilarmann^^^ 

Reference Example 46 

5-Ethyl-3- (p-D-glucopyranosyloxy)-4-[(4-methylthiophenyl)-methyl]-1H-pyrazole 

5 f0124l Thetitlecompoundwaspreparedinasimil^ 

P oVpheny0methyl]-5-methyl-3-(2,3,4,6-tetra-C>acetyl-P-D-gluco P yranosyloxy)-1H-pyr a zole. 

o ^^SSSSjSa (3H, s), 2.47 (2H, q, J=7,Hz). 3.25-3.45 (4H, m), 3.60-3.80 (3H, m), 3.80-3.90 (1H, m, 
5.00-5.10 (1H, m), 7.10-7.20 (4H, m) 

Reference Example 47 
0 3-(p-D-Glucopyrano S yloxy)-4-[(4-isopropylphenyl)methyl]-5-methyl-1H-pyrazole 

" ^EffiSwL* Oi 4 «M» ,1H, « PH. * UWUO <4H, m ). HMN (1H. m), 

7.00-7.15 (4H, m) 
Reference Example 48 

3-(p-D-Glucopyranosyloxy)-4-[(4-methylthiophenyl)methyl]-5-trifluorometh y l-1H-pyrazole 

[0126] The title compound was prepared in a similar manner to that described in Reference Example 37 using 
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(1H,m), 7.10-7.20 (4H, m) 
Reference Example 49 

4-Benzyl-3-(p-D-glucopyranosyloxy)-5-trifluoromethyl-1H-pyrazole 

S« ITOH «. «* 1"H4 3 eO-3.95 OH, * 4 97 „H, d, 0.7.4Hz,, 7.05-7.25 CH * 
Reference Example 50 

3-(^D-Gluco P yranos y loxy)-4-[(4-methoxyphen y l)meth y l]-5-trifluoromethyl-1H-pyrazole 

££233 IK* 4 «A 1UH* 3-73 ,3H. .,, 3.75-3.90 ,3H. m) . 4.9C5.00 „H, * 6.70.3.35 , 2 H, m) , 
7.05-7.15 (2H, m) 
Reference Example 51 

3-(P-D-Glucopyranosyloxy)-4-[(4-methoxyphenyl)methyll-5-meth y l-lH-p y razole 

2^S?S& * 3.55.3.75 ,3H, m) , 3.73 ,3H, „, 3.30-3,0 „ H, n,,. m). 3.75-5.35 <2H, 

m), 7.05-7.15 (2H,m) 
Reference Example 52 

4-Ben2yl-3-(p-D-glucopyranosyloxy)-5-methyl-1H-pyrazols 

thyl]-5-methyl-3-(2,3,4,6-tetra-C?-acetyl-p-D-glucopyranosyloxy)-1H-pyrazole. 

255*5132135* n,, 3.50-3.90 ,4H. „>. 5.00-5.10 „ H. 7.05-7,5 <5H, « 

Reference Example 53 
. 3-(t>D-Glu C opyranosyloxy)-4-[(4-methoxyphen y l)methyl]-1,5-dim e th y ipyrazole 

m), 7.05-7.15 (2H, m) 
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Reference Example 54 

3. ( ^D-Glucopyranosyloxy)-1-methyl-M(4-methytthiophenyl)-methyl]-5-trtfluorom 

■m*M The title compound was prepared in a similar manner to that described in Reference Example 37 using 1 -me- 
stLdW-iLpropoxyphenyl^ 

Reference Example 55 

1-Eth y l-3-(P-D-glucopyranosylox y )-4-[(4-methylthioph e nyl)-meth y l]-5-trifluoromethylpyrazole 

r0133l Thetitlecompoundwaspreparedinasimilarmanner^ 

Ketl ^ Phenyl 

tKopropoxyphenyimeth^^ 

\ H ^??™£)Z2 OH. s). 3.30-3,0 (4H, m), 3,0-3.75 (1H. m). 3.75-3.90 (3H, m), 4,4 (2H, q, J=7,Hz), 
5.25-5.35 (1H, m), 7.05-7.20 (4H, m) 

Reference Example 56 

3-(p-D-Glucopyranosyloxy)-4-[(4-methylthi 0 phen y i)methyl]-1-propyl-5-trifluoromethylpyrazole 

rrm/ll The title compound was prepared in a similar manner to that described in Reference Example 37 using 

m), 4.00-4.10 (2H, m), 5.25-5.35 (1H, m), 7.05-7.20 (4H, m) 
Reference Example 57 

3-(p-D-Glucopyranosyloxy)-5-methyl-4-[(4-methylphen y l)-meth y l]-1H-pyrazole 

2.04 (3H, s), 2.26 (3H, s), 3.25-3.45 (4H, m), 3.55-3.90 (4H, m), 5.00-5.1 0 (1H, m), 6.95-7.15 (4H, m) 
Reference Example 58 

4-[(4-Ethylphenyl)methyl]-3-(p-D-glucopyranosyloxy)-5-methyl-1H-pyrazole 
6.95-7.20 (4H, m) 
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Reference Example 59 

3.(^D-Glucopyrano S yloxy)-4-[(4-methylphenyl)rnethyl]-5-trifluorornethyl-1H-pyrazole 

[0137, 4-«4-Metny,p^^^ 

was prepared in a similar manner to that descnbed ,n 



zole. 



2w*!ffi^ m). 3.55.3.7.. OH. * 3.70-3.00 (3". * MM* «»• * °*»-< 6 <* H ' m > 
Reference Example 60 

4-[(4-Ethylphenyl)methyl]-3.(p-D-glucop y ranosyloxy)-5-trif| U orom e thyl-1H-pyra Z ole 

J^SSIKJE.*- (2H, -n), 3,5-3.40 ,4H, * 3.55-3.55 OH. m), 3.70-3.0 ( 3H, n,,. 4.30^.05 ,1H, 
6.95-7.15 (4H,m) 
Reference Example 61 

3-(p-D-Glucopyrano S yloxy)-4-[(4-isopro P ylphenyl)m e thyl]-5-trtflu 0 romethyl-1H-pyrazole 

7.00-7.15 (4H,m) 
Reference Example 62 
; 4- [(4-Chloro P h e nyl)methyl]-3-(f3-D-glucopyranosyloxy)-5-trifluoromethyl-1 H-pyrazole 

SSSaSfiS'SS-T. OH, « , 3.75-3.00 (3H, m) , 4.30^.05 „H, „ 7 ,0-7 ,5 (4H, « 
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Reference Example 63 

3-(f>-D-Glucopyrano S yloxy)-4.[(4-isopropoxyphenyl)methyt]-5-methyl-1-propylpyrazole 

10 osyloxy)-4-[(4-isopropoxy-phenyl)methyl]-5-methyl-1-propylpyrazole(28mg). 

iH NMR (CD OD) 6 PPHV ^ ^ g) } , 3 . 55 . 3 . 75 (3H . m) , 

3 75-S (3. i! m) ^iSi (1H. m). 5.00-5.10 (1H, m), 6.70-6.80 (2H, m), 7.00-7,0 (2H, m) 

*5 Reference Example 64 

1-Ethyl-3-(fJ-D-glucopyranosyloxy)-4-[(4-isopropylphenyl)-methyl]-5-methylpyrazole 

[0142] The tWe compound was prepared in a simi.ar manner to that described in Reference Example 63 using io- 
20 doethane instead of 1 -iodpropane. 

25 Reference Example 65 

1-Ethyl-3-(f>D-glucopyranosyloxy)-4-[(4-methoxyphenyl)-methyl]-5-methylpyra2ole 

; H 29 Ts R H OH. 4 3.20-3.45 ,4H. n*. UM.7. ,3H. m>. 3.82 „H. * *** 12.0Hz). U*U» <2H. 

m), 5.00-5.10 (1H, m), 6.70-6.85 (2H, m), 7.05-7.15 (2H, m) 

35 

Reference Example 66 

3- (P-D-Glucopyranosyloxy)-4-[(4-methoxyphenyl)methyl]-5-methyl-1-propylpyrazole 

4- [(4-iso-propoxyphenyl)methyl]-5-methyl-1H-pyrazole. 

0 H 87T3H ( t J-7 5HZ) T65-1 80 (2H, m), 2.07 (3H, s), 3.35-3.45 (4H, m). 3.60-3.75 (3H. m), 3.73 (3H, s). 3.75-3.85 
45 OH S^ii^lS 5.00-5.10 OH. 6-70-6.85 (2H, m) , 7.00-7,5 (2H, m) 

Reference Example 67 

1-Ethyl-4-[(4-ethoxyphenyl)methyll-3-(p-D-glucopyranosyl-oxy)-5-methylpyrazole 

55 W^JS?M (3H, t. J= 7.2HZ), 2.07 (3H, s), 3.25-3.45 (4H, m). 3.55-3.75 (3H. m), 3.75-3.85 (1H, m), 
lS2Siw. no! 5 00-5.10 (1H, m), 6.70-6.85 (2H, m), 7.00-7,5 (2H, m) 
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Reference Example 68 

4-[(4-Ethoxyphenyl)methyl]-3-(B-D-glucopyranosyloxy)-5-methyl-1-propylpyrazole 

roi461 The title compound was prepared in a similar manner to that described in Reference Example 63 using 
4-[(4-iso-propoxyphenyl)methyl)-5-methyl-1H-pyrazole. 

I" (?": dd/il, 12.1Hz!, 3.«U.06 (4H, m), 5.00*10 (1H, m) . 6.7M.86 (2H. m), 7.00-7.1 5 (2H. m) 
Reference Example 69 

1-Ethyl-4-[(4-ethylphenyl)methyG-3-(p-D-glucopyranosyl-oxy)-5-methylpyrazole 

roi471 The title compound was prepared in a similar manner to that described in Reference Example 63 using 
4 SthylphenylS^ instead ° f »W««W""0*^ 

4^ and usin 9 iodoethane inStead 0< 1 - iodo ^ ane - 

m) , 3.75-3. 85 (1H, m), 3.90-4.00 (2H, m), 5.00-5.10 (1H, m), 7.00-7.15(4H, m) 
Reference Example 70 

4-[(4-Ethylphenyl)methyl]-3-(p-D-glucopyranosyloxy)-5-methyl-1-propylpyrazole 

[0148] The title compound was prepared in a similar manner to that described in ^^^J^ 
4-[(4-eth y l-ph e nyl)m e thyl]-3-(B-D-gluco P yranos y ioxy)-5-meth y i-1 H-pyrazole instead of 3-(B-D-glucopyranosyloxy) 
4-[(4-iso-propoxyphenyl)methyl]-5-methyl-1H-pyrazole. 

3.60-3.95 (6H, m), 5.00-5.10 (1H, m), 7.00-7.15 (4H, m) 
Reference Example 71 

1- Butyl-3-(B-D-glucopyranosyloxy)-4-[(4-isopropoxyphenyl)-methyl]-5-methylpyrazole 

[0149] Thetftlecom P oundwaspreparedinasimilarmannertothatdescribedinReferenceExample63using1-brc- 
mobutane instead of 1-iodopropane. 

0 j5.4Hz) P i"o-1.40 (8H, m), 1.60-1.75 (2H, m), 2.07 (3H. s), 3.25-3.45 (4H, 

(1H dd J=2 1 , 12 0HZ), 3.91 (2H, t, J=7.2Hz), 4.45-4.55 (1 H, m), 5.00-5.10 (1 H, m), 6.70-6.80 (2H, m), 7.00-7.10 (2H, 
m) ' 

Reference Example 72 

3-(B-D-Gluco P yranosyloxy)-4-[(4-isopropoxyphenyl)methyO-1-isopropyl-5-methylpyrazole 

[0150] The title compound was prepared in a similar manner to that described in Reference Example 63 using 

2- bromopropane instead of 1-iodopropane. 

\™^£ZZX*0, .40 (6H, m) , 2.08 (3H, s) , 3,5-3.45 (4H, m), 3.55-3.75 W «B (1H. dd, ,=2.3, 
12 0Hz), 4.35-4.45 (1H, m), 4.45- 4.55 (1H, m), 5.00-5.10 (1H. m). 6.70-6.80 (2H, m), 7.00-7.10 (2H, m) 
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Reference Example 73 



4-[(4-Ethylthiophenyl)methyl]-1.2-dihydro-5-methyl-3H-pyrazol-3-one 

" ^H.'Sl^H, s, , ,90 (2 H, ,. J«JH4 3.51 W „. 7-05-7,= ( ,H, 7,5-7,5 „H, m , 

Reference Example 74 
20 4. 1( 4-E1hyn W <>phcnyl)m^^ 

Reference Example 75 

4-[(4-Ethylthiophenyl)methyll-3-(P-D-glucopyranosyloxy)-5-methyl-1H-pyrazole 

4» 4 .|<4.etny«hioph 8 nyo. m .thyn^^^ 

^SSK. OH. * ,86 PH. q. 3 30.3 45 ,4H, m) . 3.50-3.80 ,3H, 3,0-3.90 ,1H, « 

5.00-5.10 (1H, m), 7.10-7.30 (4H, m) 
45 Reference Example 76 

HBenzyioxyMtta^ 

[0154] To a solution ol s-^D-alocopymnosyloxyM^^ 
» LhUlu- (30 mL , was added "^^^^I'^^SZIT^C* 

glucopyranosyloxy) ^-[(4-iso-propoxyphenyl)methyl]-5-methylpyrazole (1 .3g). 
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Reference Example 77 

HBenzyloxy^^ 
pyrazole 

[0n55] Toaso.utionon-^nzv.oxycart,^^ 
pyrazole(0.20g)in2A6-tfmethyl^ 

at room temperature fori day. To the paction ^^^^^^ ^ .J'anhydmu.mafln-lum 
mixture was extracted with ethyi acetate. The ^ 

rsrcaTe." 

gl ucopyrano S yloxyH-[(4-i S opropoxyphenyl)methyl]-5-methylpyrazole (0.17g). 

7.00-7.15 (2H, m), 7.30-7.55 (5H, m) 

Reference Example 78 

HBenzyloxycafcony,)^ 
5-methylpyrazole 

[0156, Th.l*eoin^ 
chloroformate instead of ethyl chloroformate. 

' \™Z ^Hz^ 43 PH. 3.45-3.70 (6H, m), 3.78 (3H, s) , 4.39 (1H, dd, J=2.2 11 .8Hz), 4.40-4.55 (2H, m). 
5 38 ( (2H; 5.^»^/m):e70*86 (2H, m). 7.00-7.10 (2H. m), 7.30-7.50 (5H, m) 

Example 1 

propoxypheny l)-methy l]-1 -isopropyl-5-methy Ipyrazole (0.084g). 

m), 5.00-5.10 (1H, m), 6.70-6.80 (2H, m), 7.00-7.10 (2H, m) 
45 Examples 2-1 4 

[0 158] Thecompounds.istedinTab.elwereprepa^^ 
to that described in Example 1. 
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[Table 11 



Example 


R 


R2 


Q 


2 


Methyl 


Methoxy 


Methyl 


3 


Methyl 


Methylthio 


Trifluoromethyl 


4 


Ethyl 


Methylthio 


Trifluoromethyl 


5 


Propyl 


Methylthio 


Trifluoromethyl 


6 


Propyl 


Isopropoxy 


Methyl 


7 


Ethyl 


Isopropoxy 


Methyl 


8 


Ethyl 


Methoxy 


Methyl 


9 


Propyl 


Methoxy 


Methyl 


10 


Ethyl 


Ethoxy 


Methyl 


11 


Propyl 


Ethoxy 


Methyl 


12 


Ethyl 


Ethyl 


Methyl 


13 


Propyl 


Ethyl 


Methyl 


14 


Butyl 


Isopropoxy 


Methyl 



Example 15 

4-[(4-lso P ropoxy P henyl)methy^ 

[01591 The title compound was prepared in a similar manner to that described in Example 1 using methyl chlorofor- 
mate instead of ethyl chloroformate. 

TIEK TSh^TsO-I .40 (BH, m), 2.07 (3H, s), 3,25-3.45 (4H. m), 3.60-3^70 (2H m), 3^71 (3H, s) , 4.22 (1H, 
dc uSi 11 7Hz), 4 35 OH, dd. J=2.1 , 11 .7Hz), 4.35-4.45 (1H, m), 4.45-4.60 (1H, m). 5.00-5.10 (1H, m) . 6.70-6.80 
(2H,m), 7.00-7. 10(2H,m) 

Example 16 

^^^^ 

[0160] The title compound was prepared in a similar manner to that described in Example 1 using isobutyl chloro- 
formate instead of ethyl chloroformate. 

£o7h^ 

3 60-3 70 (2H, m), 3.80-3.90 (2H, m), 4.21 (1H, dd, J=5.2 ; 11.5Hz). 4.36 (1H, dd. J=1.8, 11.5Hz). 4.35 4.45 (1H, m,, 
4.45-4.55 (1H, m), 5.00-5.10 (1H, m). 6.70-6.80 (2H, m). 7.00-7.10 (2H, m) 
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H(4-lsopropoxyphenyl)rnethyll-1-isopropyl-5-methyl-3-(6-0-propionyl-p-D-glucopyranosyloxy)pyrazole 
[01611 To a solution of 3-(f3-D-glucopyranosyloxy)-4-[(4-iso-pro P o^ 

PS in 2 4 6 trimethyl P yrid ne (1 mL) was added propionyl chloride (0.072g) at O'C, and the mixture was stirred for 
5 hours To the eaction mixture were added citric acid monohydrate (3.3g) and water, and the resulting mixture was 

1.isopropyl-5-methyl-3-(6-0-propionyl-p-D-glucopyranosyloxy)pyrazole (0.074g) 

St (6H, d, MM). 1-30-1.40 (6H, m), 2.07 (3H, s), 2.27 (2H. q, J-7JH* 3.25-3.45 (4H, 
m? 3 60-3 70 (2H m), 4.18 (1H, dd, J=5.6, 11.8Hz), 4.30 (1H, dd. J=2.2, 11.8Hz), 4.35-4.45 (1H, m). 4.45-4.55 (1H, 
m)', 5.00-5.10 (1H, m), 6.70-6.80 (2H, m), 7.00-7.10 (2H, m) 

Example 18 

3-(6-0-A M tyl-p-D-glucopyranosyloxy)-4-t(4-isopro P oxy-phenyl)methyl]-1-isopropyl-5-methylpyrazole 

[0162] The title compound was prepared in a similar manner to that described in Example 17 using acetyl chloride 
instead of propionyl chloride. 

1 1 H 26 T 6 H ( dT6 D iHz)T30-1.40 (6H, m), 1.98 (3H, s), 2.08 (3H, s), 3.25-3.45 (4H, m). 3.60-3.70 (2H, m), 4.16 (1H 
^ is 6 11 8Hz) 5 2 9 (1H, dd, J=2.0, 11.8Hz), 4.35-4.55 (2H, m), 5.00-5.10 (1H, m), 6.70-7.80(2H, m), 7.00-7.10 
(2H, m) 
Example 19 

3- (6-0-Butyryl-B-D-glucopyranosyloxy)-4-[(4-i S opropoxy-phen y l)methyG-1-isopropyl-5-methylpyrazole 

[0163] The title compound was prepared in a similar mannerto that described in Example 17 using butyryl chloride 
instead of propionyl chloride. 

0 W^f J-?4H 8 z) P 726 (6H, d, J=6.0Hz), 1.30-1.40 (6H, m), 1 .50-1.65 (2H, m). 2.07 (3H, s) . 2.15-Z3C I (2H m) 
3,25-3 50 (4H ^3 6^3 70^,0,), 4.17 (1H, dd, J=5.7, 11.9Hz), 4.31 (1H, dd, J=2.0, 11.9Hz), 4.30-4.55 (2H, m). 
5.00-5.10 (1H, m), 6.70-6.80 (2H, m), 7.00-7.10 (2H, m) 

Example 20 

4- t(4-lsopro P ox y phenyl)meth y l]-1-isopropyl-5-methyl-3-(6-a P ivaroyl-p-D-glucopyranosyloxy)pyrazole 

[0164] The title compound was prepared in a similar mannerto that described in Example 17 using pivaloyl chloride 
instead of propionyl chloride. 

^ ji 5 8, 11 7Hz). 4.30 (1H, dd, J=2.0, 11.7Hz), 4.30-4.55 (2H, m), 5.05-5.15 (1H, m), 6.70-6.80(2H, m), 7.00-7.10 
(2H, m) 
Example 21 

l-Ethoxycarbonyl-Me-aethoxycarbonyl-^ 

[0165] To a solution of 4-[(4-ethylthiophenyl)meth y q^ 

2 4 6- rimethylpyridine (0.5mL) was added ethyl chloroformate (0.021mL), and the m.xture was st.rred at room .tem- 
perature aJn"ht. To the reaction mixture was added 1 0% aqueous citric acid solution, and the resulting mprture was 
extracted wrth ethyl acetate. The organic layer was dried over anhydrous magnesium sulfate, and the solvent was 
£££ unde ^^^educed pressure. The residue was purified by preparative thin layer chromatography on s,.,ca gel 
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4-[(4-ethylthiophenyl)methyl] -5-methylpyrazole (0.023g). , 

lH-NMR(CD 3 OD)6ppm. j =7 .3Hz). 3.35-3.50 (3H, m) : 3.60-3.80 (3H, m), 

^^^^^ 

Examples 22-43 

[0166, ThecompoundsHstedinTab^werepreparedfromthecorrespondingsta^ 
to that described in Example 21 . 



R 



HO,,.XaOH 



o 



Example 


R 


R2 


Q 


22 


Ethoxycarbonyl 


Isopropoxy 


Methyl 


23 


Ethoxycarbonyl 


Propyl 


Methyl 


24 


Ethoxycarbonyl 


Isobutyl 


Methyl 


25 


Ethoxycarbonyl 


Propoxy 


Methyl 


26 


Ethoxycarbonyl 


Ethoxy 


Methyl 


27 


Ethoxycarbonyl 


Trifluoromethyl 


Methyl 


28 


Ethoxycarbonyl 


<ert-Butyl 


Methyl 


29 


Ethoxycarbonyl 


Butoxy 


Methyl 


30 


Ethoxycarbonyl 


Methylthio 


Methyl 


31 


Ethoxycarbonyl 


Methylthio 


Ethyl 


32 


Ethoxycarbonyl 


Isopropyl 


Methyl 


33 


Ethoxycarbonyl 


Methylthio 


Trifluoromethyl 


34 


Ethoxycarbonyl 


Hydrogen 


Trifluoromethyl 


35 


Ethoxycarbonyl 


Methoxy 


Trifluoromethyl 


36 


Ethoxycarbonyl 


Methoxy 


Methyl 


37 


Ethoxycarbonyl 


Hydrogen 


Methyl 


38 


Ethoxycarbonyl 


Methyl 


Methyl 


39 


Ethoxycarbonyl 


Ethyl 


Methyl 


40 


Ethoxycarbonyl 


Methyl 


Trifluoromethyl 


41 


Ethoxycarbonyl 


Ethyl 


Trifluoromethyl 


42 


Ethoxycarbonyl 


Isopropyl 


Trifluoromethyl 


43 


Ethoxycarbonyl 


Chlorine 


Trifluoromethyl 
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Example 44 , 

3 -( 6 .aEthoxycarbon^^ 
-5-methyl-pyrazole 

rmKTi To a solution of 3 -(B-D-glucopyranosyloxy)-5-methyl-4-[(4-methylthiophenyl) methyl]-1 H-pyrazole (0.11g) in 
wSo ImL) and ethanol 0 1mL was added formaldehyde (37% aqueous solution, 0.068mL), and the m.xture was 

bonyloxymethyl)-4-[(4-methylthiophenyl)-methyl]-5-methylpyrazole (0.058g). 

4.39 (1 H. dd, J=2.0. 11 .7Hz), 5.25-5.35 (1H, m). 5.80-5.95 (2H, m), 7.10-7.20 (4H, m) 
Example 45 

1-Acetyl-4-[(4-ethylthiophenyl)meth y l]-3-(p-D-gluco- P yranosyloxy)-5-methylpyrazole 
F01681 Toasolutionof4-[(4^thyr*io P henyl)meW^ 

methyl]-3-(&-D-g1uco P yranosyloxy)-5-methylpyrazole (0.36g). 

^Tsh'SSz,^ (3H, U. OH, S,, 2.B9 ,2H, J= 7.3H 2 ,.3.30., 5 0 ,*H, m,, ,60-3.75 <3H, m ,,3.B0.3. M 
(1H, m), 5.45-5.55 (1H, m), 7.10-7.30 (4H, m) 
Example 46 

l-Acetyl-S-te-^ethoxycarbonyl-^ 

r0169l To a solution of 1-acetyl-4-[(4-ethylthio P hen y l)-me^ 
phenyl) methyl] -5-methylpyrazole (0.020g). 

dd, J=6.3, 11.7Hz), 4.42 (1H, dd, J=2.0, 11 JHz). 5.40-5.55 (1H, m), 7.10-7.30 (4H, m) 
Example 47 

S-^-aEthoxycamonyl-B-D-glu^pyrano^ 

glucopyranosyloxy)-4-[(4-isopropoxy-phenyi)methyll-5-methyl-1 H-pyrazole (0.1 Og). 
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5.10-5.20 (1H, m). 6.70-6.80 (2H, m), 7.00-7.15 (2H, m) 
Example 48 

4- [ ( 4-lsopropoxyphenyl)methyl] -3- (6-0-methoxycarbonyl-p-D-gluco P yranosyloxy)-5-methyl-1H-pyrazole 
roi71l ThetitlecompoundwaspreparedinasimilarmannertothatdescribedinExample47using1-(ben^ 

^(benzySxylrbonyTa^ 
pyrazole. 

1 H 2 6 T 6 R H ^J-TgHz)^ (3H s), 3.30-3.55 (4H, m), 3.61 (1H, d, J=15.9Hz), 3.67 (1H, d, J=15.9Hz), 3.72 <3H, s) 
4.28 OH', dd'i ^11^439 (1H, dd, J=i.8, 11 .7Hz). 4.45-4.55 (1H, m). 5.05-5.15 (1H, m), 6.70-6.80 (2H, m). 
7.00-7.15 (2H,m) 

Test Example 1 

Assay for inhibitory effect on human SGLT2 activity 

1 ) Construction of the plasmid vector expressing human SGLT2 

T01721 Preparation of the cDNA library for PCR amplication was performed by reverse transcription of a total RNA 

lament was liaa ted into pCR-Blunt (Invitrogen), a vector for cloning, according to standard method of the kit. The 
^^c^oZ^naomea according to usual method and then selection of the transformants was per- 
Sed^ 

substituted by GTC) compared wrth the human SGLT2 reported by Wells at al (Am. *£^^J^™<£ 
M992 W Sequential* a done in which valine is substituted for isoleucine-433 was obtained. Thjs plasmid vector ex 

residue was designated KL29. 

Sequence Number 1 ATGGAGGAGCACACAGAGGC 

Sequence Number 2 GGCATAGAAGCCCCAGAGGA 
Sequence Number 3 AACCTCGAGATGGAGGAGCACACAGAGGC 
SMuence Number 4 AACAAGCTTGGCATAGAAGCCCCAGAGGA 
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Sequence Number 5 



KLGPEQKLI SEEDLiNSAVDHHHHKH 



2) Preparation of the cells expressing transiently human SGLT2 

F01731 KL29 the plasmid coding human SGLT2, was transfected into COS-7 cells (RIKEN CELL BANK RCB0539) 
Z Electroporation was performed with GENE PULSER .. (Bio-Rad ^S^^'S^SlSS 

0 290kV 975 uF 2 x 1 06 cells of COS-7 cell and 20 ug of KL29 in 500 uL of OPTI-MEM I med.um (Gibco-BRL. LIFE 
TECHNO LOG lESVi n the 0 4 cm type cuvette. After the gene transfer, the cells were harvested by centr, ugation and 
SSJ^S^EM I mVdlum (1 mUcuvette). To each well in 96-we.ls plate, 125 uLof this eel, suspension 
added After overnight cuUure at 37 °C under 5 % CO, 125 / L * D ;^ ° 00 ^ 
fetalbovinese.mtSan,^ 

glucopyranoside. 

3) Measurement of the Inhibitor, activity against the uptake of methyl < .-t3-gluoepy ra no S ide 
t 01741 Afteratestcomp°un«sw3Sdissol»edin°M^ 

r^uoci ?nn ul of the same buffer was added again, and the cells were incubated at 37 °C for 1 0 minutes, i ne Durrer 

ar," Afterthe pretreatment buffer was removed, 75 ,Lof each buffer for measurement was "^^"^ 
cells were incubated at 37 °C for 2 hours . After the buffer for measurement was removed 200 jiL of the washing butter 

as ?00 % value by subtracting the radioactivity in the basal uptake from that in control "^^^^ 
which 50 % of uptake were inhibited (IC*,) were calculated from the concentrat.on-.nh,bit,on curve by least square 
method. The results are shown in the following Table 3. 



Test compound 


ICgo value (nM) 


Reference Example 37 


181 


Reference Example 38 


441 


Reference Example 39 


346 


Reference Example 40 


702 


Reference Example 41 


185 


Reference Example 45 


84 


Reference Example 46 


509 
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[Table 3] (continued) 



Test compound 


IC5Q value (nM) 


Reference Example 47 




Reference Example 48 




Reference Example 50 




Reference Example 51 






835 


Reference Example 57 


280 


Reference Example 58 


190 


Reference Example 60 


634 


Reference Example 72 


369 


WAY-1 23783 


>1 00000 



Test Example 2 

Assay for oral absorbability 

1 ) Preparation of the samples for measurement of the drug concentration after intravenous injection to the tail vein 

(10 . ZS) The intravenous injection to the tail was performed with 26 G injection needle and 1 mL syringe. The 
samS t mes for collection of blood were 2, 5. 1 0, 20, 30, 60 and 120 minutes after the intravenous inject.on the 
taTCe blood was centrifuged and the plasma was used as the sample for measurement of the drug concentration >n 
plasma. 

2) Preparation of the samples for measurement of the drug concentration after oral administration 

T017G1 As exoerimental animal overnight fasted SD rats (CLEA JAPAN, INC., male, 5 weeks of age, 140-1 70g) were 
Ssed a tettXTun^Tspended or dissolved in 0.5 % sodium carboxymethylcel.ulose solution at the concen- 
tration o ^Tm^Tof active form When a homogenous suspension was not obtained under these cond,t,ons, the test 
co^ 

by adding this solution to 99 times volumes of 0.5 % sodium carboxymethylcellu.ose solutior ^^^^ 
o?rats were measured, the liquid containing the test compound described above was or* I adm.n ste ed at the dose 
of 10 mUka (10 mq/kq as active form). The oral administration was performed with gastric tube for rat and " mL 
sUge^eslpSimes for co.lectL of blood ^6.20,^20^2^^^^^^^. 
Sood was centiged and the plasma was used as the sample for measurement of the drug concentrate m 



3) Measurement of drug concentration 



Method A 



[0177] Too.1 mLoftheplasmaobtainedin 1) and 2) described above, an adequate amount of an ^-""T^ 
tandard material was added according to the usual method and then Je P rotem,za, 0 r .was * 
mL of methanol. After centrifugation, the methanol phase was evaporated to dryness under a stream of nitrogen. 1 he 
^duTwas dissolved in 300 u.L of the mobile phase and 30 uL aliquot of the solution was injected mto HPL^The 
drua concentration in plasma was measured by HPLC method under the condition as follows. To 0.1 mL of the blank 
oSa^ad^ 

sStabfy TddS adding to the usual method, simi.ar operating procedures described above were fol.owed and then 
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the standard curve was prepared. 

Column: Develosil ODS-UG-5 (4.6 x 250 mm) 

Mobile phase: acetonitrile / 10 mM phosphate buffer (pH 3.0) = 22: 78 (v/v) 

Column temperature: 50 °C 

Flow rate: 1 .0 mL/minute 

Wavelength for measurement: UV 232 nm 

Method B 

[0178] To 50 uL of the plasma obtained in 1) and 2) described above, an adequate amount ^^^^ 
standard material was added according to usual method and 1 00 ul of distilled water was added, and then extraction 

dures described above were followed and then the standard curve was prepared 
LC 

Column: Symmetry C 8 (2.1 x 20 mm) 

Mobile phase: acetonitrile / 0.1 % acetic acid solution = 65: 35 (v/v) 
Column temperature: 40 °C 
Flow rate: 0.2 mUminute 

Ionization method: ESI (Turbo Ion Spray) , positive ion detection mode 

Ion spray voltage: 5000 V 

Heater gas temperature: 450 °C 

Collision energy: 17.5 V 

Multiplier voltage: 2300 V 

Flow rate of turbo ion spray gas: 7000 mL/min 

Nebulizer gas: 11 BIT 

Curtain gas: 11 BIT 

Collision gas: 4 BIT 

r0179l Each area under the plasma concentration-time curve by intravenous injection to the tail vein and I oral ad- 

the following formula. The results are shown in the following Table 4. 

Bioavailability(%) = 
(Area under the Plasma Concentration - Time Curve by Oral 
Administration/Area under the Plasma Concentration - Time Curve 
by Intravenous Injection to the Tail Vein) x 1 00 



[Table 4] 



Test compound 


Method 


Bioavailability(%) 


Example 1 


B 


27 


Example 1 5 


B 


27 


Example 16 


B 


32 
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[Table 4] (continued) 



Test compound 


Method 


Bioavailability^) 


Example 47 


A 


15 


Example 48 


A 


11 


Reference Example 37 


A 


0 



Test Example 3 

Assay for the facilitatory effect on urinary glucose excretion 

(2 a/kg). The oral administration was ^^^^^^ administration was finished. The 
group was 3. Collection of unne was ^^J^^^^ZS^ After collection of urine was finished, 
sampling time for collection of unne was 24 hours after the 9'^^"™' |ucose concentra tion was 

the urine volume was recorded *"d the unnary g£co^ 

concentration and body weight. The results are shown in the follow,ng Table 5. 



Amount of Urinary Glucose Excretion weight) (mg/24 hours-200g body weight) 



Acute toxicity test 

administration. The results are shown in the following Table 6. 

[Table 6] 



Test compound 


Death number 


Example 48 


0/5 | 
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Industrial Applicability 

diabetes, diabetic complications, obesity or the like, wnicn are ais>u »u,i^ 
[SEQUENCE LISTING FREE TEXT] 

[0183] Sequence Number 1 : Synthetic DNA primer 
[0184J Sequence Number 2: Synthetic DNA primer 
[0185] Sequence Number 3: Synthetic DNA primer 

K3 ————»» 
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SEQUENCE LISTING 

<110> KISSEI PHARMACEUTICAL CO., LTD. 
FUJIKURA, Hideki 
FUSH3MI. Nobuhiko 
NISHIMURA, Tosbihiro 
NAKABAYASHI, Takeshi 
ISAJI, Masayuki 

c!20> GLUCOPYRANOSYLOXYPYRAZOLE DERIVATIVES AND PHARMACEUTICAL 
<130> PCT-A0138 

<150> JP 2000/403534 
<I51> 2000-12-28 

<160> 5 

<170> Patentln version 3.0 and MS Word 

<210> 1 

«:211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA primer 

«:400> 1 

atggaggagc acacagaggc 



<210> 2 

<211> 20 

<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA primer 

<400> 2 

ggcatagaag ccccagagga 



<210> 3 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA primer 

<400> 3 

aacctcgaga tggaggagca cacagaggc 



<210> 4 

<2ll> 29 

<212> DNA 

<213> Artificial Sequence 
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<220> 

«223> Synthetic DNA primer 
<400> 4 

aacaagcttg gcatagaagc cccagagga 



<210> 5 

10 <211> 25 

<212> PRT 

<213> Artificial Sequence 

<220> . , 

15 <223> Peptide fused to the carboxyl terminal 
alanine residue of human SGLT2 

<400> 5 

Lys Leu Gly Pro Glu Gin hys Leu lie Ser Glu Glu Asp Leu Asn 
20 j* 5 10 15 

Ala Val Asp His His His His His His 



20 



25 



25 



Claims 



30 



A glucopyranosyloxypyrazole derivative represented by the general 



1. 



35 




R 



40 



wherein R represents a hydrogen atom, a lower alkyl group or a group forming a prodrug; 
a group represented by the general formula: 




45 




OH 



50 



55 




salt thereof. 
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2. A glucopyranosyloxypyrazole derivative as 
genera! formula: 
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claimed in claim 1 wherein T represents a group represented by the 



HO^Y"' OH 



(wherein P represents a hydrogen atom or a group forming a prodrug); and Q represents a lower alkyl group or a 
halo(lower alkyl) group, or a pharmaceutical^ acceptable salt thereof. 

A glucopyranosyloxypyrazole derivative as claimed in claim 1 , represented by the general formula: 




wherein Ri represents a hydrogen atom, a lower alky, group a lower acy. foup,^ JJ^SSTSS^ 
lower acyloxymethyl group or a lower alkoxycarbonyloxymethyl group; one of Q' and T represents a group rep 

atkoxycarbonyl-substituted (lower acyl) group, a lower alkoxycarbonyl group or a lower alkoxy-subsUtuted (tower 
alScaS) group), whi e the other represents a lower alkyl group or a halo(lower alkyl) group; Represents 
fhvSoae^ atom a lower alkyl group, a lower alkoxy group, a lower alkylthio group, a halo(lower alky.) group or 
a Kge! TJTJ^C^^ P does not represent a hydrogen atom when Ri represents a hydrogen 
atom or a lower alkyl group, or a pharmaceutical^ acceptable salt thereof. 
4. A glucopyranosyloxypyrazole derivative as claimed in claim 3 wherein V represents a group represented by the 
general formula: 



HO* Y 0H 



(wherein Represents a hydrogen atom, a lower acyl groups ^ 
acceptable salt thereof. 



46 



EP 1 354 886 A1 

A glucopyranosyloxypyrazole derivat.e as claimed in claim 3, represented by the genera, formula: 



wherein RUrepresentsahydrogen atom or a. ower alky, group; one of and ^represents a group represented 
by the general formula: 



HCf^S 



'"OH 

OH 

group or a lower alkylthio group, or a pharmaceutical* acceptable salt thereof. 
6. A g ,ucopyranosyloxy Py razole derivative as claimed in claim 5 wherein T 2 represents a group represented by the 
general formula: 

wf Y '"oh 

OH 

gmup) a7d represents a lower alkyl group, or a pharmaceutical* acceptable salt thereof. 
7 A glucopyranosyloxypyrazole derivatfce as claimed in claim 5, represented by the general formula: 
wherein R 11 represents a hydrogen atom or a lower alkyl group; 



e of Q3 and represents a group represented by the general formula: 
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HCT' y ""OH 
OH 



ceutically acceptable salt thereof. 
8. A gl ucopyranosy.oxypyrazo.e derived as claimed in Calm 7 wherein T* represents a group represented by the 
general formula: 



(wherein P 3 represents a. owerac^l group or a, owera.koxycarbony. group); and represents a. oweral^ 
or a pharmaceutically acceptable salt thereof. 

A glucopyranosyloxypyrazole derivative as claimed in claim 5, represented by the general formula: 



,12 



R 

1 to 3 carbon atoms; 



whereinR^representsahydrogenatomorastraight-chainedor branched alkyl group having 
one of Q* and represents a group represented by the general formula: 




(wherein R 2 represents a .ower acy. group, a lower a. r -su« 

substituted (lower acy.) group, a lower alkoxycarbony, group or a ^ «*»^2?fS aTon atoms; and 
group), while the other representsastr^ 

atoms, or a pharmaceutically acceptable salt thereof. 
10. A giucopyranosyloxypyrazoie derivative as claimed in Cairn 9 wherein T* represents a group represented by the 
general formula: 
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HO" Y ""OH 



ceuticalty acceptable salt thereof. 
1 1 . A glucopyranosybxypyrazole derivative as Calmed in claim 9, represented by the genera, formula: 



R 22 - 



whereinR^representsahydrogen atom or a straight-chained or branched alkyi group having 1 to 3 carbon atoms; 
one of a* and T* represents a group represented by the general formula: 




chained or branched alkyl group having 1 to 3 carbon . atoms J^SZ^SSng 1 to 3 carbon atoms 
salt thereof. 

1 2. A glucopyranosyloxypyrazole derivative as Calmed in Cairn 11 wherein T* represents a group represented by the 
general formula: 



HCr v 'Y'" 0H 



OH 



****** P3 presents a lower acyl group or a lower alkoxycarbonyl group) ; and Q 5 represents a straight-chained 
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■■■1 

Wsmm 

5-methylpyrazole. 
15. ^Ethoxycarbony^^ 

16 A pharmaceutical composition comprising as an active ingredient a glucopyranosy.oxypyrazole derivative as 

claimed in claim 1 -15 or a pharmaceutically acceptable salt thereof. 
17. A pharmaceutical composition as claimed in claim 1 6 wherein the composition is a human SGLT2 inhibitor. 

^pharmaceutic* com P ositionas« 

or treatment of a disease associated with hyperglycemia. 

hypertension, congestive heart failure, edema, hyperuricemia and gout. 
20. A pharmaceutical compost as c.aimed in Cairn 19 wherein the disease associated with hyperglycemia is dia- 



^.Apharmaceuticalcompositionasdaimedinclaim^whereinthediseaseassociatedwithhypergiycemiaisdi 
complications. 

22. Apharmaceuticalcompositionasclaimedindaim^whereinthediseaseassodatedwithhyperglycemiaisobesity. 
23 A pharmaceutics composition as c.aimed in claim 1 6-22 wherein the composition is an oral formulation. 

tically acceptable salt thereof, 
with hyperglycemia. 
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26 A pharmaceutical combination which comprises (A) a glucopyranosyloxypyrazole derrvat.ve cla.med in claim 1-1 5 
or a r^aceutically acceptable salt thereof, and (B) at least one member selected from the group conssting of 

preparation a glucagon receptor antagonist, an insulin receptor kinase stimulant, a W 

a Peptidase IV Inlttltor. a protein tyrosine phosphatase-1 B inhibitor, a glycogen Pnospho^ase , nMrtor 

JS 6 phosphatase inhibitor, a fructose-bisphosphatase inhibitor, a pyruvate dehydrogenase .nhMor a 
hepar g lconLgenesis inhibitor, D-chiroinsitol, a glycogen synthase kinase-3 inhibitor, g.ucagon-Hke pept.de- 

g P Son-L plptide-l anaiogue, a glucagon-.ike pe P tide-1 agonist, mgu^ ^XZm^C 
agonist an aldose reductase inhibrtor, an advanced gr/cation endproducts formation ^^TV^^ 
inhibito araminobutyric acid receptor antagonist, a sodium channel antagonist, atranscnptfacto NF-kB .nh.brtor. 

deriveS growth factor, a platelet-derived growth factor analogue, epidermal growth factor nerve growth , factor^ a 
carnrtine derivative, uridine, 5-hydroxy-1 -methylhidantoin , EGB-761 , bimoclomol , sulodexide Y-1 28, a 
Z Story cinzyrne A reductase inhibitor, a fibric acid derfvative, a ^-adrenoceptor agon.st an acyl -coenzyme 
A cholest^rd acyltransferase inhibitor, probcol, a thyroid hormone receptor agonist, a choleste ~^ 
Sbto a lipase inhibitor, a microsomal trigfyceride transfer protein inhibitor, a lipoxygenase .nh.brton a cam^tK,e 
paM oyl-transferase inhibitor, a squalene synthase inhibitor, a low-density l.poprote.n receptor enha nee r a n.co- 
tinic acid derivative a bile acid sequestrant, a sodium/bile acid cotransporter inhibitor, a cholesterol ester transfer 
SVhtoitor Tn appetite suppressant, an angiotensin-converting enzyme inhibitor, a neutral 
Kb o angiotensin .. receptor antagonist, an endothelin-converting enzyme inh.brtor, an endothe n receptor 
antaqon st a diuretic agent, a calcium antagonist, a vasodilating antihypertensive agent, a sympathetic bloctang 
agent a centraSy acting antihypertensive agent, an ^-adrenoceptor agonist, an antiplatelets agent, a uric aad 
synthesis inhibitor, a uricosuric agent and a urinary alkal.nizer. 
27. A pharmaceutical combination ciaimed in claim 26 for the prevention or treatment of a disease associated with 
hyperglycemia. 

28 A pharmaceutical combination claimed in claim 27 wherein the active ingredient other than a g'^opyranosy 
foCy^ole derivative claimed in claim 1-15 or a pharmaceutical acceptable salt thereof » <t M «^r 
sSecL from the group consisting of an insulin sensitivity enhancer, a glucose absorption mhbrtor, abiguM.de, 
an Sn secretion enhancer, an insuiin preparation, a glucagon receptor antagonist, 

stimulant a tripeptidyl peptidase II inhibitor, a dipeptidyl peptidase IV inhibitor, a protein tyros .n ^<*Phatese- B 
fnhT to a a ycogen phosphorylase inhibitor, a glucose-6-phosphatase inhibitor, a f ructose-bep osphatas mhto- 
ft *b ^p^vardehydrogenaseinhibitor, a hepatic gluconeogenesis inhibitor, D-chiro,nos,tol .^ogen synthase 
kinase Sibitor glucagon-like peptide-1 , a glucagon-like peptide-1 analogue, a glucagon-l.ke peptide- agomst 
amy" an amy°! in analogue, an'amylin agontet and an appetite suppressant, and the d.sease associated wrth 
hyperglycemia is diabetes. 

29 A pharmaceutical combination claimed in claim 28 wherein the active ingredient other than a g'ueop^nosy. 
roCy^oTe derivative claimed in claim 1 -1 5 or a pharmaceutic^ acceptable s^ 

Scte^from the group consisting of an insulin sensitivity enhancer, a glucose absorption inhibitor, abiguan.de, 
an^ulTecretion e L~ er, an insulin preparation, a glucagon receptor antagonist, an insulin raptor, *nase 
stimulant a tripeptidyl peptidase II inhibitor, a dipeptidyl peptidase IV inhibitor, a prote.n tyros.ne ■Phosphatase- B 
So" a glyco^enph'osphorylase inhibitor, a giucose-6-phosphatase inhibito, » f ^^"^^^ 
tor a pyruvate dehydrogenase inhibitor, a hepatic gluconeogenesis inhibitor, D-ch,ro,nos,to '£9^ 
kinase-3 inhibitor, glucagon-like peptide-1 , a glucagon-like peptide-1 analogue, a glucagon-l.ke P e P t,de-1 agon.st, 
amylin, an amylin analogue and an amylin agonist. 
<*n a nharmaceutical combination claimed in claim 29 wherein the active ingredient other than a glucopyranosy- 
selected from the group consisting of an insulin sensitivity enhancer, a glucose absorption inhibitor, ab.guanide, 
an insulin secretion enhancer and an insulin preparation. 

31 A pharmaceutical combination claimed in claim 27 wherein the active ingredient other than a gl"Copyranosy 
foCy^ derivative claimed in claim 1-15 or a pharmaceutically acceptable salt thereof is at le^ 
setecte?from the group consisting of an insulin sensitivity enhancer, a glucose absorption inhibitor, a biguan.de 
an Sn sec etion enhancer, an insulin preparation, a glucagon receptor antagonist an -nsul.n receptoM nase 
stimu a t, a tripeptidyl peptidase II inhibitor, a dipeptidyl peptidase IV inhibitor, a prote.n tyros.ne phosphatases B 
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inhibitor a glycogen phosphorylase inhibitor, a glucose-6 : phosphatase inhibitor, a f ructose-bisphosphatase nh.b- 
t ^ a pyruvate dehydrogenase inhibitor, a hepatic gluconeogenesis inhibitor, D-chiroinos.tol glycogen ; synthase 

amX a ^ aSTn anaTogue, anamylinagonist, analdose reductase inhibitor, an advanced glycation endproduct 
ZmlTSlor, a protein kinase C inhibitor, a r aminobutyric acid antagonist, a sodium channel antagon.sta 
t^sc ipt actor NF-kB inhibrtor, a lipidperoxidase inhibitor, an ^acetylated-a-linked-ac.d^pept.dase mhfcrtor 
sul-L growth factor-,, plateiet-denved growth factor, a platelet derived growth *Z^lZZo- 
growth factor, nerve growth factor, a carnitine derivative, uridine, an an 

clomol sulodexide, Y-128, an angiotensin-converting enzyme inhibitor, a neutral endopeptidase inhibitor, an an 

a diuretic agent, and the disease associated with hyperglycemia is diabetic complications. 

32 A pharmaceutical combination claimed in claim 31 wherein the active ingredient other than a 9 |uc °P^ 
taKSSZ derivative claimed in daim 1-1 5 or a pharmaceudcally acceptable salt thereof is at least one ^ 
se7ecte?from the group consisting of an aldose reductase inhibitor, an angiotens.n-converting enzyme .nhibrtor, 
a neutral endopeptidase inhibitor and an angiotensin II receptor antagonist. 

33 A pharmaceutical combination claimed in claim 27 wherein the active ingredient other than a gluoopyranosy- 
foxypyrazole derivative claimed in claim 1-15 or a pharmaceutical* acceptable salt thereof ,s at least one member 
seSeTfmm the group consisting of an insulin sensitivity enhancer, a glucose absorption .nhibrtor. ab.guan.de, 
anS secretin ennancer, an insulin preparation, a glucagon receptor antagonist, an insulin «^ 
sZ ant. a tnpeptidyl peptidase II inhibitor, a dipeptidy. peptidase IV inhibitor, a protein tyrosine > phosphate e- B 
S a glycogen phosphorylase inhibitor, a glucose-6-phosphatase inhibitor, a fructose-bsp osphatase nh,b- 
Z, pyruvate dehydrogenase inhibitor, a hepatic gluconeogenesis inhibitor, D-chiroinositol a glyc^ 

kinase 3 inhibitor, glucagon-like peptide-1 , a glucagon-like peptide-1 analogue, a glucagon-like pept.de- agon st 
amynn, an amylin analogue, an amylin agonist, a ^-adrenoceptor agonist and an appefte suppressant, and the 
disease associated with hyperglycemia is obesity. 

34 A pharmaceutical combination claimed in claim 33 wherein the active ingredient other than a Qlucopyranosy- 
loxVpyrazole derivative claimed in claim 1 -1 5 or a pharmaceutical* acceptable salt thereof ,s at least one member 
selected from the group consisting of a ^-adrenoceptor agonist and an appetite suppressant. 

35 A pharmaceutical combination claimed in claim 34 wherein the appetite suppressant is an drug selected from the 
gC consisting of a monoamine reuptake inhibitor, a serotonin reuptake inhibitor, a sero on.n releasing simulant 
a serotonin agonist, a noradrenaline reuptake inhibitor, a noradrenaline releasing stimulant, an ^-adrenoceptor 
agonisTa ^-adrenoceptor agonist, a dopamine agonist, acannabinoid receptor antagonist, a rammobutync acid 
receptor antagonist, a ^-histamine antagonist, L-htetidine, leptin, a leptin analogue, a lapbn receptor agonist a 
meranocortin receptor agonist, o-melanocyte stimulating hormone, cocaine-and amphetamine-regulated tran- 
sept maW protein" an enterostatin agonist, calcitonin, calcitonin-gene-related peptide, bombes.n, a chole- 
S tokinin ag 9 onist P orticotropin-re,easing hormone, a corticotropin-releasing hormone "^^J^* 
rLasina hormone aqonist. urocortin, somatostatin, a somatostatin analogue, a somatostatin receptor agonist, 
JZ? ^.ase-activating peptide, brain-derived neurotrophic factor, ciiiary ^ 
tropJeleasing hormone, neurotensin, sauvagine, a neuropeptide Y antagonist, an op.o d pep J arrtagon st a 
galanin antagonist, a melanin-concentrating hormone antagonist, an agout,related protem .nh.bitorand an orexm 
receptor antagonist. 

36. A method for the prevention or treatment of a disease associated with ^'^^^ 

tering an effective amount of (A) a glucopyranosyloxypyrazole derivative claimed m cla.m 1-1 or ■* 

cally acceptable salt thereof, in combination with (B) at least one member selected from the group cons.sbn of 

an insulinsensitivrty enhance, aglucose absorption inhibitor, ablguan.de, an Insulin secre ton enh^ 

preparation, a glucagon receptor antagonist, an insulin receptor kinase st.mulant, a tnpeptidyl pept.dase H nh b to , 

a dTpeptidyl peptidase IV inhibitor, a protein tyrosine phosphatase-1 B inhibitor, a glycogen Pho«hor*M .nh-brtor, 

a g ucosei phosphatase inhibrtor.a fructose-bisphosphatase inhibitor, a pyruvate dehydrogenase nhibrtor a he- 

pSuconeogeLis inhibitor, D-chiroinositol. a glycogen synthase kinase-3 inhibrtor, g.ucagon-like pept.de- 

a ,uctgon-,ike 9 pe P tide-1 analogue, a glucagon-like pe P tide-1 agonist, amylin. an amy 

aqonist analdose reductase inhibitor, an advanced glycation endproduct formation inhibitor, a proton i kinase C 

a npkJ perolidase inhtoitor, an ^acetylated-a-linked-acid-dipeptidase inhibitor, insul.n-hke growth factor-l, platelet- 
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or owth factor a olatelet-derived growth factor analogue, epidermal growth factor, nerve growth factor, a 
synthesis inhibitor, a uricosuric agent and a urinary alkalimzer. 

orotein Wrosine phosphatase- 1 B inhibitor, a glycogen phosphorylase inhibitor, a glucose-6-phosphatase inhibitor, 

«J7nhibTt 0 a f brie add derivative a ^-adrenoceptor agonist, an acyl-coenzyme A cholesterol acyltransferase 
fnhi o bo Ttnyrlh™ 

Zn^MMMi transfer protein inhibitor, a lipoxygenase inhibitor, a carnitine pal mrtoyl-transf erase inhtortor a 

S SI inhibitor a low-densrty lipoprotein receptor enhance, a nicotine ac, 
seauestrant a sodium/bile acid cotransporter inhibitor, a cholesterol ester transfer protein mhibitor, an appetite 
s r P pre sani an angi^ensin-converting enzyme inhibitor, a neutral endopeptidase inhibitor, an angiotensin H re- 
STanSonU an endothelin-converting enzyme inhibitor, an endothelin receptor antagomst, -d^aoem. 
at cum antagonist, avasodi.ating antihypertensive ^^'^^^^^^ B t S^ 
«h«LrtPn™ e aoent an (^-adrenoceptor agonist, an antiplatelets agent, a uric acid synthesis inhibitor, a uncosunc 
TgentanTur^ 

of a disease associated with hyperglycemia. 
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